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Some Unexplored Areas for Research 


By C. H. McCroy 
State University of Iowa 


of research to retreat a bit from the scene of immediate action and 

look over the whole professional field. We are apt to discover a 
number of interesting but relatively unexplored areas toward which it 
may seem desirable to turn our attention. 

The results are not equally profitable in all such fields. Some inter- 
esting and intriguing problems will obviously be unproductive of results 
that will make a vital difference to the profession. In making my selec- 
tions of problems or areas of research, I shall be guided by the relative 
probable usefulness of the results to be obtained. Not all of these 
areas suggested are completely unexplored. All are known to some of 
you, at least, and while a few have been opened up, others present 
almost virgin territory. 

As an introductory thought, I should like to point out that all good 
research is not of necessity “scientific” or objective. There are many 
areas for the philosophically directed, logical thinking type of research, 
where competently directed studies would probably advance physical 
education practice much more than would most “scientific” research 
which uses more objective methods. 

In this paper, I shall limit my discussion primarily to the field of 
physical education and omit almost entirely reference to studies in the 
fields of recreation and health education. 

To approach the subject somewhat systematically and from a com- 
mon-sense point of view, I shall divide these areas into six groups: 


l: IS occasionally profitable for those overly-close to the problems 


I. Researches that will aid in a better understanding of the indi- 
vidual. 


II. Researches relative to our objectives. What do we want? 


III. Researches that relate to more adequate means of attaining our 
objectives. How can we get what we want? 


IV. Researches that relate to measuring our progress towards our ob- 
jectives. 


V. Researches in the field of curriculum. 
VI. Miscellaneous studies that may cut across a number of areas. 


I shall simply list the problems and comment briefly upon each one. 
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I. RESEARCHES RELATING TO THE GENERAL UNDERSTANDING OF 
THE INDIVIDUAL AND HOW HE FUNCTIONS 

Much physical education practice is based upon biological ass.:mp- 
tions that have never been adequately validated by scientific facts. 
Hence, my first group of questions relates to such problems. 

1. What are the effects of long continued programs of exercise upon 
the human organism? Some studies of this type should probably be 
conducted on rats. We have based much of our practice upon the teach- 
ings of Professor John M. Tyler,’ but the objective evidence for his 
teachings is hard to find. This field needs careful exploration from 
many angles. Cooperative studies with students of cell physiology might 
prove to be exceedingly profitable. 

2. How much or what dosage of exercise is desirable? What price 
athletics? What are the effects of long-time strenuous training? The 
studies by Rowe* would indicate that overstrenuous activity upon the 
part of boys of junior high school age is undesirable, but that milder 
activities are a distinct asset. These studies need confirmation, and 
much more work needs to be done in this field with both sexes, at all 
age levels below senility. 

3. What is the relationship of proper dosages of exercise to lon- 
gevity? * Statistical studies in this field have not been very convincing, 
largely because of the lack of control of other factors. This type of 
study should probably be divided into two sub-types; one which studies 
the effects of exercise when it has been continued into middle and old 
age and one in which the individual has trained rather conscientiously 
up to what corresponds to the college age and has then become seden- 
tary. This problem would seem to be adapted to experimentation with 
rats, as well as to statistical analysis. 

4. What is the effect of programs of exercise and hygienic living 
on the prevention of functional old age? There is a scientific society 
with headquarters in Rumania* which was formed primarily for the 
purpose of studying the cause and prevention of old age. It would 
seem to me that physical education has much to contribute to this 
problem. Can we prolong functional youth? What about the problem 
of keeping one’s functional youth versus regaining it after it has been 
lost? 

5. What are the effects of physical exercise programs of different 
degrees of intensity on the resistance to ordinary infections? This study 

1John M. Tyler, Growth and Education. (Boston: Houghton Mifflin Company, 
1907); C. H. McCloy, “Forgotten Objectives of Physical Education,” Journal of Health 
and Physical Education, 8:8 (October 1937) 458. 

2 Floyd A. Rowe, “Growth Comparison of Athletes and Non-athletes,” RESEARCH 
QuaRTERLY, 4:3 (October 1933) 108. 
om, — I. Dublin, “Longevity of College Athletes,” Harper’s Monthly Magazine, 


4Institut fiir Altersforschung und Altersbekimpfung. Ruminien. Chisinau, Str. 
Unirii, 20. 
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might be done on rats or statistically on students in some large insti- 
tution where all live on the campus. 

6. What is the optimum amount of strength for the best and 
richest living? This would probably be different, of course, for each 
age and sex. 

7. What is the effect of landing shock, etc., on the female organism? 
A former study on this subject needs further amplification.® 

8. What are the effects of proper or improper diet upon the de- 
velopment of the organism? Considerable has been done on this prob- 
lem, but evidently much more needs to be done. The studies by Price® 
in Cleveland have been most thought provoking. 

9. What is health? What kinds of health are there? How can it be 
defined and how sought? How can we determine varying qualities of 
the different tissues? 

Another important series of relatively unexplored problems in this 
area gathers around individual differences in structures and functions 
as related to physical education and to health. Many of these may be 
explored with anthropometric techniques, this term being used in its 
broader sense to include certain functional measures as well as struc- 
tural ones. 

10. What can we learn about the evolution of body build and 
physical structure? Considerable evidence has been recently uncovered 
which indicates that some people have evoluted further than others 
from their pre-human ancestors. These facts undoubtedly should affect 
our standards of body mechanics. 

11. What is the relationship of individual differences in body build 
to normal body mechanics? In the light of these structural differences, 
what should be a proper posture—sitting, standing, and walking— 
for each individual, and how may it be determined? The same kinds 
of problems apply to the mechanics of the feet and to the mechanics 
of movement in general. 

12. What sex differences of structure are significant to the physical 
education program? A great deal has been written on this subject 
without much reference to the scientific evidence. 

13. What are the racial differences in body proportions, functional 
abilities, etc., in this country, particularly differences between the negro 
and white races? It is known, for example, that the average lung ca- 
pacity of the negro at each age is approximately 20 per cent less than 
the corresponding average for the white race. Very little is known, 
however, about other functional differences. 

14. What is the relationship between basal metabolic rate and age, 





5C. H. McCloy, “A Study of Landing Shock in Jumping for Women,” Arbeits- 
physiologie 5:1 (August 1931) 100. 

6 Weston A. Price, ‘New Light on Modern Physical Degeneration from Field 
Studies among Primitive Races,” Ohio State Medical Journal, 33 (September 1937) 965. 
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build, over- or underweight, general nutritional status, and the general 
level of physical functioning? 

15. What is the relationship of body build to athletic performance, 
to potential strength, to general glandular make-up, to breathing 
capacity, etc.? 


II. PROBLEMS RELATED TO OUR OBJECTIVES AND GOALS 


Many of these problems will demand a subjective philosophical ap- 
proach. Part of the problem of objectives is one of relative balance: 
the biological vs. the educational; skills vs. recreation; program con- 
tent vs. the integration of the personality. We seem again to have 
reached a point where some of this thinking and evaluation needs to 
be done anew. Part of the research in this field needs to be centered 
around a reimplementation of techniques for selecting activities more 
intelligently. 

We need, then, to have: 

16. Studies in balance of objectives. Which group should have the 
greatest emphasis? 

17. Studies for the formulation of adequate general criteria for 
the selection of subject matter. 

18. Studies for the formulation of adequate criteria for the selec- 
tion of subject matter in each kind of activity, such as, for example, 
informal games. Among such criteria should be some which would 
determine when an activity should be introduced and when it should 
be removed from a curriculum. 

19. Researches centered around the field of the dance. This is a 
field in which, it seems to me, the thinking is more emotional than 
scientific. There is no law of nature that states that an art may not be 
studied scientifically, and interpreted with sound logic, and this field 
is one in which many useful studies, both scientific and philosophical, 
might well be projected. 

20. Studies in the field of skills. These studies, it would seem to me, 
should be closely tied to parallel studies of kinesiology and body me- 
chanics, particularly to the end that fundamental skill patterns which 
should carry over to other similar activities may be discovered and 
described. A good start might be made by a careful observational 
analysis of what it takes to be proficient at each kind of skill. This 
should be followed by experimental studies. 

21. Studies in objectives for corrective physical education. In the 
light of recent anthropological studies in this field, what should be 
our goals? 


III. RESEARCHES IN HOW TO ACHIEVE RESULTS 


Because of the nature of the case, many of the studies in this area 
will be of a psychological type. 
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22. Researches in the formulation of a valid and usable account of 
the original nature of man from the standpoint of the teacher of 
physical education. Studies of this type would be both philosophical 
and experimental. 

23. Studies of individual differences, particularly individual dif- 
ferences of interest. Assumptions are frequently made that everyone 
does or should like a certain type of activity and should not like 
another type. What are the relevant facts? What proportion of people 
distinctly like hiking, or the so-called body building, for example? 
What proportion dislike certain ball games, swimming, or the dance? 
What proportion are motivated to engage in physical activity by a 
desire for a better physical development or a more beautiful carriage? 
What proportion are and are not strongly competitive by nature? 

24. Studies in the utilization of the special senses as related to 
activity programs. The obvious problems center largely around the 
function of vision. How can we best use the eyes to aid in such events 
as the pole vault, hurdling, dribbling a basketball, and a host of other 
activities? The kinesthetic sense and balance offer other fruitful fields 
of study. 

25. Studies in the transfer of skills. This again relates to the dis- 
covery of the fundamentals of skills, both mechanical and psychological, 
to determine which ones have a sufficient number of common elements 
to carry over. Methods of teaching these skills will also affect the 
problem of transfer, and such methods should be studied. 

26. Studies upon how best to teach skills, such as: 

a) What are the best places to use the whole method and the 
part method? 

b) When we should use the whole method, what is a functional 

“whole” in any given activity? 

c) What are the effects of various types of awards? 

d) What is the influence of group discussion upon learning? 

e) What leadership — are best, both as related to teacher 
and to pupils? 

f) What is the best size of a physical education group at each age 
level? Beyond what size do educational results fall off sharply? 

27. Researches in the development of character qualities through 
physical activity programs, especially those centering around how to 
change the child himself, rather than simply to change his environ- 
ment. 

28. Studies in the best way to observe and evaluate the character 
status of the child. How can this evaluation be made more objective? 

29. Problems having to do with mental hygiene in the physical 
education program. What incentives are justified? To what extent are 
children (and teachers!) maladjusted? What problems of mental 
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hygiene are most urgent in physical education? How can they best be 
met? 

30. Studies in the psychology of motivation for constructive par- 
ticipation in physical education and health education programs. 

31. Studies in the relationship of physical education skills teaching 
and safety education. This may be illustrated by the teaching of proper 
foot work, such as is usually taught only to basketball squads, intro- 
duced into the lower grades as a prophylactic against traffic accidents. 


IV. STUDIES PERTAINING TO THE MEASUREMENT OF PROGRESS 
TOWARDS THE ACHIEVEMENT OF OBJECTIVES 


Many methods of measurement will be useful only for research and 
will be too complicated for ordinary use. Such tests are useful, how- 
ever, as implements of research for the seeking of further progress in 
our profession. I should suggest that in the future many test research 
workers begin thinking about methods of measuring the present status 
of the individual and measuring his progress towards each important 
specific objective, with a view to formulating and validating simple, 
practicable tests of this type. 

Studies in this area might center around the following things: 

32. Determination of what are the component elements of indi- 
vidual capacities and abilities to be measured. The statistical techniques 
of the factor analysis seem to lend themselves well to this type of in- 
vestigation. This method of discovering components of activities, skills, 
or emotions, should always be followed up with verifying experimental 
studies. 

33. Measurements of fundamental abilities and of achievement 
fundamentals in general. 

34. Measurements of motivation and self-testing. These measure- 
ments would be primarily simple practice tests in the field of achieve- 
ment, and progress in the skill required for the test should contribute 
directly to skill in the activity itself. 

35. Measurement of general individual biological condition. In the 
attempt to measure health, there are numerous individual items such 
as general health condition, endurance, the sort of thing that is thought 
of as general physical or athletic condition other than health in the 
narrower sense of the word—and perhaps a number of others. Our 
vocabulary and our thinking tools in this area are not well differen- 
tiated. There will probably be discovered a number of individual com- 
ponents of health which will eventually clear up this problem. Their 
discovery is an urgent need. 

36. Measurements of general motor capacity. The present ones are 
in need of revision. These should be divided into two types: (1) meas- 
urements of general motor capacity or potentiality, (2) more specific 
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measurements of capacity, such as those of capacities for specific games 
of various kinds, or of swimming. 

37. Measurements of various kinds of motor educability. There are 
at least two kinds: general motor educability and general athletic edu- 
cability, each of which undoubtedly has a number of separate compo- 
nents, some of which are sensory. It has been found that paper and 
pencil tests of ability to visualize spatial relations correlate about .7 
with football educability or smartness. This is an exceedingly rich 
field for exploration and one in which further developments will con- 
tribute much to a helpful evaluation of the pupil. 

38. Measurements related to swimming. We need to know more 
about how to measure resistance in the water simply, how to measure 
buoyancy, and how to relate these and other things to probable ability 
to learn to swim, using various strokes. We need to know more about 
the relationship of body build to resistance in the water. 

39. Determination of what are the best and simplest methods of 
classification for each important kind of activities, not just for class 
work or athletics in general. 


V. RESEARCHES IN THE FIELD OF CURRICULUM 


This field is not thought of here simply in the sense of what to 
teach, but partly of how to organize and select materials and how to 
teach them (method). These three aspects of education must be inte- 
grated if the best results are to be attained. Some of the important 
questions involved in this area seem to me to be: 

40. What is the psychological and physiological nature of the child 
at all ages? This is a problem that has never been really adequately 
attacked from the standpoint of the needs of the physical educator in 
the light of relatively recent findings. The general psychological and 
physiological types at the various age levels for each sex should be 
determined by experimentation, not by the tabulation of the opinions 
of those who do not really know. 

41. How can we organize the teaching materials so that both the 
current development of the child and an adequate preparation for 
living after school ages may be attained? This probably means more 
adequate and integrated curriculum research both from the so-called 
child-centered point of view and from the subject matter point of 
view. 

42. How can we organize teaching material so that better and 
more effective teaching may be achieved, looking perhaps to the time 
when an adequate physical education may have been fully attained by 
the age of sixteen, when in our commonwealth a fairly large propor- 
tion of our youth leaves school? 

43. What are the best methods for the teaching of each activity? 
We are particularly lacking in literature that would guide a young 
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teacher in how to teach adequately the vast majority of our activities 
to the elementary school child. 

44. Studies that attempt an evaluation of professional teaching 
material both as to what to teach and how to make that material mean- 
ingful seem most desirable. There are many facts, such as some of those 
concerning the physiology of muscular contraction, which make no 
difference whatever to the teacher of activities. After he has learned 
these facts, he may well ask, “So what?” Such facts may well be 
taught as background; but it would seem to me that there is a need 
for pulling together from each of our courses the facts which really 
make a difference in the teaching of the child. These may be in the 
fields of anatomy, physiology, psychology, tests and measurements, 
anthropometry, hygiene, and a number of other more or less theoretical 
fields. A great deal of material is taught in kinesiology, for example, 
which will never be used by ninety-nine teachers out of a hundred. 

These suggested areas of research do not begin to exhaust the possi- 
bilities, but it should be encouraging to us in this relatively young and 
vigorous field of education, that there are many, many fertile fields 
thickly sown with problems of a useful and fruitful type, and awaiting 
cultivation. Our progress in the last twenty years has been very rapid. 
We should not only endeavor to continue to accelerate in professional 
zeal, but at the same time to refine our techniques and to become 
more critical of our methods and of the significance of our results. 























The Field of Research in Recreation 


By Martin H. NEUMEYER, Ph.D. 
Professor of Sociology, University of Southern California 


designed to accomplish two things: first, to indicate the major 

fields and trends of research in recreation; second, to stress the 
importance of careful studies of needs, interests, activities, facilities, ad- 
ministration, and leadership as a basis for advancement in community 
recreation. By community recreation is meant all programs of activities 
provided by public, semi-public, and private departments or organiza- 
tions, as contrasted with the more strictly private and individual leisure 
pursuits and amusements provided by commercial concerns. Since re- 
ports of studies in the various fields will be presented by other speakers, 
the main purpose of this introduction is to call attention briefly to types 
of studies made, and it is hoped that this may stimulate interest in 
further studies. 

Serious and authoritative studies of various aspects of recreation 
have been made and are rapidly increasing in number, but it should be 
stated at the outset that while considerable progress has been made in 
the study of recreation, we are still far behind advances made in other 
fields, such as education and the social sciences. The reasons are ob- 
vious. The recreation movement is relatively new. Leaders in this field 
are few in number as compared with the large number of persons en- 
gaged in teaching or in social research, and most of the recreation lead- 
ers are too busy to make studies. Fortunately, educators and social 
scientists are beginning to consider recreation as a legitimate field for 
study. 

Recreation covers many kinds of activities. It is nearly as broad as 
leisure itself. We usually think of leisure as the free time remaining 
after the practical necessities of life have been attended to. Most of 
the free-time activities are recreational in nature. We pursue them be- 
cause we want to and they provide enjoyment of one type or another. 

The wide scope of recreation makes it difficult to develop simplified 
techniques of research. Studies in recreation range all the way from 
systematic surveys, costing considerable sums of money, to informal in- 
vestigations made by individuals during their spare time and usually at 
their own expense. In some of our large cities comprehensive surveys 
have been made of public, semi-public or private, and commercial forms 
of recreation. The Chicago Recreation Survey’ is one of the most 


"Tie introductory paper in the Recreation Research Division is 


1 See volumes I, II, and III (1937-38). A research project sponsored jointly by the 
Chicago Recreation Commission and Northwestern University under the auspices of 
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comprehensive studies made in recent years. It covers all forms of 
public recreation, the historical and administrative aspects as well as 
the facilities and program. The study of commercial amusements in- 
cludes a consideration of the scope, significance, and the methods of 
control. The third phase of the study deals with forms of private recrea- 
tion as offered by churches, clubs, social settlements, and community 
centers. The investigators used the customary techniques of research— 
interviews, questionnaires, schedules, correspondence, observation, con- 
sultation of official reports, newspaper files, unpublished data, and previ- 
ously published reports. A perusal of this survey reveals the thousands 
of different institutions and agencies that provide recreation and amuse- 
ment in a metropolitan area. 

Similar surveys have been made in other cities and metropolitan 
regions.? Usually such surveys have specific objectives in view, such 
as the enlargement of the playground and park program. They deal 
mainly with facilities and resources, and to some extent with the organi- 
zation, program, and leadership of recreation. Planning commissions 
are particularly concerned with existing facilities and resources for fu- 
ture plans. 

The Works Progress Administration has made considerable studies 
throughout the United States as a part of the recreation programs pro- 
vided in various areas, showing facilities and needs, and indicating the 
new facilities and activities provided by leadership and resources made 
possible by Federal funds. 

On a smaller scale, various individuals and recreation departments 
or school authorities have made surveys of recreation in specific areas, 
ranging from studies of communities to those of entire counties or even 
larger areas.® 

Physical educators and recreation leaders have been interested in 
studying specific forms of recreation, such as the various kinds of sports 
and physical education activities. For instance, Springfield College re- 
ports a decade of research in aquatics, from 1929 to 1938, and records 
twelve master’s theses, thirty-four published articles, and nine books in 
this field. Graduate students have studied all kinds of play activities 
and groups, skills of performance, and recreation interests. They have 


the Works Progress Administration, National Youth Administration, and the Illinois 
Emergency Relief Administration. 

2 Compare Cleveland Recreation Survey (1920); Recreation Survey of Buffalo 
(1925); Survey of Recreation Facilities of Rochester, N. Y. (1929); “Public Recrea- 
tion: A Study of Parks, Playgrounds, and Other Outdoor Recreation Facilities,” in 
Regional Plan of New York and Environs (1927); The Leisure of a People: A Report 
of a Recreational Survey of Indianapolis (1929); and Recreation Survey of St. Paul, 
Minnesota, (1934). 

8 Compare Vern Landreth, A Survey of Public Recreational Facilities in Calt- 
fornia Communities with a View of Developing Standards (1935); Emily D. Cost, Sur- 
vey of Recreation in Fresno, California (1936); Orland Noble, A Survey of Rec- 
reation in Kern County, California (1936)—all master’s theses, Department of Physical 
Education, University of Southern California. These studies are typical of what is 
being done by physical education departments in universities. 
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tested play knowledge and have ascertained the effects of the various 
activities on physical growth, health, conduct, and personality. Physical 
educators have not only supervised such studies but have carried on 
or supervised more elaborate research projects. 

The Social Science Research Council sponsored thirteen studies per- 
taining to research in the depression, of which one deals with Recreation 
in the Depression,* which study was made by Jesse F. Steiner. After a 
general consideration of recreational research problems, trends, and re- 
sources, Steiner calls attention to the recent expansion of leisure, the 
changing tides of recreation, leisure facilities under governmental aus- 
pices, community organization for leisure, recreation as a business enter- 
prise, and the future of recreation. 

The reduction of the working period is evidence that leisure has 

been expanded. Enforced leisure among the millions of unemployed 
during the depression is further evidence of more free time. Studies 
have been made of working hours, wages, labor conditions, and the 
leisure time programs of the unemployed. Various governmental agen- 
cies have issued reports of wide-spread leisure and what is being done 
to meet the situation. Nothing is more striking than the changes in 
methods of spending leisure. As a result of new inventions, an im- 
proved standard of living, as well as more spare time, our recreational 
attitudes, interests, and habits have undergone remarkable transforma- 
tions. The rising tide of recreation facilities and activities during recent 
decades marks the beginning of a new era. 
* The study of The Leisure Hours of 5000 People by the National 
Recreation Association (1934) reveals not only the main leisure in- 
terests but the changes brought about by the depression. One of the 
most comprehensive studies of leisure in a suburban area was made in 
Westchester County, New York, under the direction of George Lund- 
berg.® In addition to material gathered by means of questionnaires and 
schedules of various kinds, 2,360 diaries were gathered which recorded 
daily leisure activities ranging from one to seven days. This technique 
is especially important if we wish to get an intimate view of how people 
spend their spare time. Lynd’s study of Middletown in Transition 
(1937), as well as his earlier study (Middletown, 1925), gives a cross- 
section of how people in a typical American city spend their leisure. 

The rapid extension of governmental functions and the increasing 
provision of recreation facilities under governmental auspices has re- 
sulted in a series of official reports of progress. A renewed interest in 
community organization has stimulated many local studies. 

The growth of public recreation has created a need for administra- 
tive research. The large cities and metropolitan districts have depart- 
ments of recreation staffed by competent executives and specialists. 


4See Bulletin 32, 1937, Research Memorandum on Recreation in the Depression. 
5 Leisure: A Suburban Study (1934). 
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Problems of financing, legislation, administrative organization, per- 
sonnel selection, training and supervision of recreation leaders call for 
studies of one sort or another. A knowledge of income sources, the 
means of increasing finances, municipal recreation expenditures and 
budgets, and the laws necessary to obtain funds is necessary for ade- 
quate financial planning. To manage a large personnel requires not 
only executive ability but necessitates some knowledge of administra- 
tive techniques. In cities where public recreation is administered by 
several departments or boards, such as playground departments, school 
boards, and park departments, the problem of integration and coordina- 
tion looms up. As recreation leadership is more and more elevated to 
the status of a profession like that of teaching, the selection of well- 
trained persons, the training of the workers, both professional and 
volunteer, and the supervision of the personnel as well as the program 
has called for increasing studies of qualifications, experience, general 
education, and special training of recreation leaders. 

The institutions of higher learning have endeavored to supply the 
talent and leadership needed. Surveys made of the types of courses of- 
fered in educational institutions and in various kinds of training in- 
stitutes reveal that many new types of courses have been introduced 
into the curriculum of physical education and recreation. Elizabeth 
Cawthorne of Pomona College studied fifty-six institutions of higher 
learning located in the Western States. She lists twenty-three different 
types of courses offered by these schools. In addition to the instruction 
in various kinds of sports and games and in field and track events, 
courses are offered in the theory of recreation, organization and ad- 
ministration of playgrounds and other recreation centers, hygiene and 
first aid, club leadership, social recreation, camp leadership, nature 
study, dancing, dramatics, music, handcraft, and various kinds of 
hobbies. 

One of the great needs in the field of community recreation is his- 
torical research. Clarence Rainwater made an extensive analysis of The 
Play Movement in the United States (1922), which is a good example 
of the study of a movement. He traced the origin, stages, transitions, 
and trends in the development of playgrounds. Historical studies are 
needed of every kind of recreation activity, of trends in community 
recreation, and of the evolution of leadership techniques. By way of 
illustration of what such studies might accomplish we may cite the game 
of golf. This is an ancient sport, but it has received a great impetus 
since the World War. The economic depression has forced curtailment 
of expenditures for golf but as the national income increases the de- 
mand for golf will no doubt be accelerated. What will be the likely 
trends? The study of trends is particularly important in view of the 
large expenditures for layouts and the vast acreage involved. Similar 


6 See R. O. Huus, Financing Municipal Recreation, 1935. 
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studies are needed of swimming and tennis, which are expensive sports 
also, particularly from the point of view of equipment. 

City and regional planning includes the careful planning of parks, 
playgrounds, schools, and other public properties. Their location, lay- 
out, equipment, beautification, and the securing of properties for future 
uses are vital to the recreation program of a region.’ 

Until recently very few studies were made of commercial recreation. 
The Payne Foundation Studies of Movies and Children is an outstand- 
ing piece of research in this field. Cressey’s study of the Taxi-Dance 
Hall is an example of an intensive study of a particular kind of amuse- 
ment institution. The Chicago Recreation Survey includes an analysis 
of commercial recreation, particularly the highly organized amusement 
..enterprises which are engaged in primarily for profit making. The regu- 
lation, licensing, and control of commercial recreation are vital public 
concerns. Motion pictures and theaters, ballrooms and dancing schools, 
billiard and bowling establishments, football and baseball, boxing and 
wrestling, horse racing, golf and tennis, ice sports and skating rinks, 
amusement parks, and many other amusement centers attract far more 
people than the public forms of recreation. 

Most of the studies that have been mentioned thus far may be 
classed as surveys. The comprehensive recreation surveys include 
various specialized techniques, such as schedules, questionnaires, diary 
records, compilation of official documents, various observational meth- 
ods, and cartography. The making of maps to show the ecological 
distribution of facilities and agencies is a common technique used in 
making social surveys. This device is very convenient in showing the 
possible relations between the facilities of recreation and such social 
problems as delinquency, housing conditions, and slum problems. 

Two specialized devices have been used to gather data—the ques- 
tionnaire and the recreation interview. The use of the former goes 
back to the nineteenth century. It was popularized by G. Stanley Hall 
and his associates. The first questionnaires used in the study of recrea- 
tion were very simple and the results were of doubtful value. Monroe, 
for instance, simply asked, “‘What games do you like to play in summer, 
and why?” Other questionnaires have been more complex. The newer 
forms usually involve a check list of activities and simple questions 
which can be answered by yes or no. Lehman and Witty® used a long 
check list of two hundred items to ascertain the extent of participation, 
the play activities best liked, those consuming the greatest amount of 
time, and similar factors. This form was used for children. The Na- 
tional Recreation Association, in preparing The Leisure Hours of 5000 


7See Thomas Adams, Outline of Town and City Planning (1935); Hubbard and 
Hubbard, Our Cities Today and Tomorrow (1929); Lee T. Hanmer, “Public Recrea- 
tion,” in Regional Plan of New York and Environs (1920); Jay B. Nash, The Or- 
ganization and Administration of Playgrounds (1927). 

8 The Psychology of Play Activities. 
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People, used a questionnaire designed largely for adults. Grant V. 
Jenkins of the Los Angeles Department of Playgrounds and Recreation 
has made recreation interest surveys. He has constructed simplified 
questionnaire forms for the different age groups, such as the junior and 
senior high school groups, and separate forms for boys and girls. It 
has been felt that more accurate information can be secured by the 
division of the blanks into these groupings. Such questionnaires are less 
confusing and more usable. Questions can be answered simply by 
drawing a circle around yes or no. The instructions are brief and to the 
point. 

Questionnaires enable investigators to gather a mass of information 
from a large number of persons in a short time; to ascertain the extent 
of a condition, the major recreation interests and habits of the people, 
and trends of development. But we must caution against the use of 
questionnaires. If the leaders of organizations or a group of citizens feel 
the need for such a study they may well ask: What is the study for? 
How great is the need for it? What will be done with the results? Will 
they be stored away or be used to plan and execute a program? Is the 
community in a position to do something about it if certain conditions 
are discovered? Does the project have the full approval and backing of 
the authorities who can do something about it? Do you have the money 
and the labor force to do an adequate job of the study? Is the ques- 
tionnaire carefully prepared? Have similar questionnaires and the re- 
sults obtained by them been carefully analyzed? Even though the results 
obtained are highly satisfactory, one must be cautious in basing a pro- 
gram on the replies. For instance, if the questionnaire includes questions 
about swimming and the study is made on a warm Southern California 
day, a large number may signify great interest in this sport, but during 
the cool late afternoon and evening hours they would show little interest. 

Even the most carefully prepared questionnaire involves difficulties. 
Children forget some of the things they have participated in. The most 
recent activities and those most enjoyed are remembered best. Voting 
for the most favored play activity is sometimes difficult. The socially 
tabooed activities are usually not included, and hence no complete pic- 
ture of play habits is obtained. The children studied may not be inter- 
ested in the study, may be careless in answering questions, or may 
answer not according to their own interest and best judgment but to 
please the investigator or to make a favorable impression on the teacher. 
The difficulties of statistical tabulation and analysis are apparent to 
anyone who has participated in such studies. 

The recreation interview is one of the most elaborate and accurate 
methods of research that has as yet been utilized in this field. The 
Illinois Institute of Juvenile Research has developed the most elaborate 
outline and schedule of questions for such an interview that has as yet 
been devised. This form was used extensively by the Child Welfare 
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Clinic of the All Nations Foundation in Los Angeles to study under- 
privileged children. After certain preliminary questions pertaining to 
age, sex, and family situation, the interviewees are asked questions about 
their own equipment for play, their favorite possession, and how their 
play equipment compares with that of their friends. This is followed by 
an analysis of what they do during their leisure and how much free time 
they have. A play test is given to ascertain their knowledge of the 
common forms of play. Specific questions are asked about games and 
sports, quiet games, street games, athletics, manual activities, collec- 
tions, reading, music, art, dancing, dramatics, motion pictures and 
theaters, and association with friends. Many informal questions can be 
inserted by the interviewer as the interview proceeds. 

Those who have used the interview technique attest to its great 
value. The success depends largely upon the art of interviewing and the 
cooperation received from the interviewees. Teachers and social workers, 
as well as recreation leaders, have found this device valuable in under- 
standing the needs, problems, interests, habits, and potentialities of the 
boys and girls under their care. The drawback usually is that it takes 
too much time, for the extended interview usually takes about an hour. 
A far more complete and accurate picture of a person and his needs can 
be gotten in this way, however, than by means of the most elaborate 
questionnaire filled out by the child himself. It is, of course, possible to 
simplify the interview form. The cases requiring special attention can 
be given more time. 

To be of greatest value it is desirable to use both the questionnaire 
and the interview techniques. Questionnaires can be used to study large 
numbers of people, after which a selected group can be interviewed for 
specific purposes. For instance, at the beginning of a school year certain 
basic facts pertaining to each child may be gathered by using a simple 
questionnaire form. During the course of the year, certain boys and 
girls in each grade may be more carefully studied by a series of inter- 
views. Problem children require case studies, and the recreation inter- 
view can be made as a part of it. 

Whatever recreation technique may be used, it is important to 
continue the studies. Cross-sectional surveys have their value, but con- 
ditions change. Hence it is necessary to continue the studies, at least 
periodically, in order to keep in touch with the changing situation. This 
requires a research staff, or at least one person in charge of research who 
can direct various studies, keep the records of the findings, and apply 
them to programs. No adequate planning is possible without continuous 
studies. Many of our recreation facilities simply grew, like Topsy, with- 
out a plan, and sometimes without a definite purpose. 

One of the most encouraging trends in recent years is the ever 
increasing attention given to local areas. Community analysis and stud- 
ies of organizations in local districts has been forging ahead again. The 
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rising tide of delinquency and other juvenile problems in certain urban 
areas, the lack of communal organization and coordination of agencies 
to meet these conditions, and the growing feeling that more accurate 
information is needed of the social situations out of which problems 
develop have given rise to a renewed interest in social studies. 

The coordinating council movement has emerged in recent years with 
new vigor. While most of the local councils have been chiefly interested 
in perfecting greater integration of agencies and in attacking specific 
problems, numerous studies have been attempted to provide a more 
scientific basis for action. Some of the studies have pertained largely to 
the analysis of juvenile delinquency to determine the extent of the 
problem, the ecological distribution of cases, and the possible condition- 
ing factors. Other studies have dealt with an analysis of existing facili- 
ties of organized group work and recreation agencies, together with spe- 
cial studies of the recreation interests and habits of children. 

Factual material regarding community resources or the lack of them, 
a knowledge of the outstanding leisure-time interests and habits, and an 
understanding of community problems are necessary for an adequate 
program of recreation. The importance of fact-finding can hardly be 
exaggerated. City or regional planning of facilities of recreation requires 
careful surveys in order to obtain intimate knowledge of overlapping 
physical, economic, and social features and elements. To plan programs 
of activities, recreation executives should have accurate information 
concerning the needs, interests, and habits of the people, as well as of 
the financial resources and facilities. To administer the program requires 
continuous studies of leadership resources and training, techniques of 
administration and supervision, and detailed knowledge of trends in 
each particular activity. 

In order to make the findings of research most useful, the facts must 
be accurate, they must be organized in usable form, and be at the dis- 
posal of recreation leaders. Continuous studies are essential to a pro- 
gressive program. Society is dynamic, ever changing. Institutions must 
keep pace with changing conditions to meet the new needs of the people. 
Sporadic fact-finding is hardly adequate. 

It must be remembered also that the public should be informed con- 
cerning the main facts. Hence, the dissemination of the findings of 
research is as important as the discovery of the facts themselves. 
Research and education must go hand in hand. No adequate planning 
and coordination can be successfully accomplished if knowledge of a 
community’s needs is confined to a small group of insiders, however 
devoted they may be to an adequate program of recreation. Citizens 
also must be made aware of these needs. This requires publicity, or 
possibly better, effective public relations. Painstaking education is 
necessary to prepare people for leisure and to develop public pes in 
support of a more adequate public recreation program. mae 
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It should be emphasized at this point that research in recreation, to 
be of greatest practical value, must be made a part of larger and more 
comprehensive studies of social conditions, such as the population 
situation, crime and delinquency rates, housing, health, conditions of 
emplcyment and wages, education and religious agencies, governmental 
functions, public assistance, and social welfare. Community life must be 
visualized in its entirety. Hence frequent conferences of representatives 
of various agencies who have specialized knowledge of the region, be 
that a local area or an entire city or county, are necessary to bring 
together the best thought and the most complete available data. 

It does not require an unusual imagination to visualize the possibili- 
ties of joint research, but it does require persistent cooperative effort to 
achieve them. Large business corporations would not think of launching 
a new enterprise without first ascertaining all the facts needed to give'a 
réasofiablé assurance of success. Successful community programs “Of 
recreation, carried on by both public or by semi-public agencies, require 
the-satie kind of careful study and planning. The provision of recreation 
has become a big enterprise, and it has become a vital concern. In view 
of the rapid expansion of community recreation, as well as of commercial 
amusements, is it not reasonable to believe that recreation research is 
entering upon a new era? Necessity will demand careful studies of re- 
sources, facilities, and needs to meet the ever-increasing demand for 
wholesome leisure pursuits. 








The Coeducational Physical Education 
Class Program at the College Level 


By Louise S. Cops 
University of California, Berkeley 


INTRODUCTION 


CCASIONALLY it happens in any well-organized group that 
() standards and practice slowly diverge from each other when 

there has been no conscious or deliberate attempt to change 
either. The question then arises whether the standard is failing to meet 
a new need, or whether the practice is undesirable. 

That such a situation may have arisen in the teaching of women’s 
sports at the college level was suggested in the Supplementary Report 
on Coeducational Physical Education, in Dr. Eva Seen’s report on 
“A Study of Mixed Recreation,” made to this society at the annual 
meeting in April 1937. It was proposed in that report that since a 
large proportion of universities and colleges in the Western Society 
offered mixed programs as credit classes for men and women students, 
a study should be made of the whole problem. One of the several 
questions raised concerned the recommendations of women’s standard- 
setting groups, that women officials, whenever possible, coach women’s 
activities. 

The present study of this problem was made possible only through 
the cooperation of the men and women directors, instructors, and 
students referred to in the following pages. The women directors were 
called on several times for information and deserve a very special word 
of appreciation for their response. Dr. Noel Keyes, Professor of Edu- 
cation at the University of California at Berkeley, gave valuable criti- 
cism and advice in the setting up of the questionnaire material. 


THE PROBLEM 


This study has been concerned only with coeducational physical 
education activity classes, offered for credit. Mixed recreation pro- 
grams of any kind were entirely omitted from consideration. 

An attempt was made to determine (1) the extent of the coeduca- 
tional activity credit classes offered among the member institutions of 
the Western Society during the last three years (1936-1939), (2) cer- 
‘This paper presents a study made for the Western Society of Departments of 
Physical Education for College Women. The ‘committee members who shared gen- 
erously in planning the study and in tabulating some of the results were Katherine 


Carlisle, Warrine Eastburn, Maxine Heiss, Ethel Mae Hill, Bertha Keller, Velda Cun- 
diff Row, and Lucille Verhulst. They are not, however, responsible for the written report. 
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tain factors in the administration of such classes, (3) the opinions of 
men and women directors and instructors who had had experience with 
such classes regarding certain values and outcomes of the classes, and 
(4) the opinions of students enrolled in such classes during the spring 
semester 1939 regarding the classes. 


SOURCES OF MATERIAL 


The member institutions of the Western Society as of spring 1938 
(excepting, of course, the women’s colleges) were included in the study. 
A letter was sent to the chairman of the women’s department describing 
the plan of the study and asking cooperation in it. Letters were sent 
to thirty-five institutions. 

Twenty-seven colleges and universities replied to this letter that 
they had conducted coeducational credit classes and would cooperate 
in the study. These colleges were continued in the study. Six colleges 
and universities offered no such programs. Only two failed to reply. 


METHOD 


The questionnaire method was used to secure the data for this 
study. Three different questionnaires were used, as follows: 

1. “Q3”—so named for convenience because it referred to para- 
graph three in the original letter sent to directors. This questionnaire 
was formulated to obtain certain factual information about the extent 
and administration of the coeducational program. The information 
could be given by one person in each institution, and was requested 
only of the director of the Women’s Department. 

2. “Q4”—so named because it referred to paragraph four of the 
original letter. “Q4” asked for the opinions of persons who had had 
experience with the coeducational class programs, about certain aspects 
of the programs. Whether men or women learned faster, whether differ- 
ences in grading were required, whether students liked the program 
and profited socially by it, whether colleges should continue to offer 
such programs, what activities might be included, what administrative 
relationship of departments might be desirable—these were the kinds 
of questions included. “Q4” was sent to directors of the men’s and 
women’s departments in the cooperating colleges and universities, and 
to the men and women instructors of coeducational classes for the 
current year. 

3. The confidential Student Questionnaire. There were two forms 
of this questionnaire, one for men and one for women. Students were 
asked their opinions about certain values of the coeducational class as 
compared with a class for one sex alone, what things they liked and 
disliked about the class, what, if any, traits of members of the opposite 
sex they found objectionable in the class, and what factors in the instruc- 
tion seemed most helpful. It is therefore apparent why the question- 
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naires had to be confidential. The questionnaires were sent to instructors 
of these classes, with directions for having the questionnaires filled out 
during the class period and then collected and mailed by a student in 


the class. 
DATA AND FINDINGS 


A. Finprncs From “Q3” 
The following data are based on replies received from twenty-one 
institutions. The physical education activities offered for credit in 
coeducational classes during the last three years in these institutions 


are shown in Table I. 
TABLE I 
NUMBER OF INSTITUTIONS IN THE STUDY OFFERING COEDU- 
CATIONAL PuysicAL EpucATION CLASSES FOR CREDIT 
IN THE YEARS INDICATED* 











Activity 1936-37 1937-38 = 1938-39 
Sports 
BOGMTY 2.2.4... te ee 8 9 10 
MR 0 Scie dew ous 3 4 4 
SEN bls cacidiew seco si I ae 
NEE eee I I ia 
a eee 3 4 4 
EE eae 6 6 7 
ee TCT OEE TER I I I 
ES een ere 3 3 3 
Ee Cee I I I 
0 eo ere I I I 
| ere leat - I I 
Ae a 2 sia re 
MED ede sSinhi2k ka dedi o ele 6 6 5 
MEMMIET SPOMts 04.5405. I I I 
Dancing 
Se eee 5 5 5 
NG ee ete ee I 3 2 
0 ee eee 4 6 8 
CO 5 6 6 
Other 
Recreational games 
and/or dancing ........ 3 2 3 
P.E. activities (low 
organization) .......... I I 2 
Individual sports ........ I I 





* The many institutions offering 2-5 classes in the same activity 
not indicated in this table. 

It will be seen from Table I that the activities offered in coedu- 
cational classes in these institutions include fourteen different sports, 
four types of dancing, and three activities of a recreational or profes- 
sional nature. Swimming was offered by two institutions in 1936-37 
and has not been reported since..Archery is the activity that has been 
most frequently offered during the last three years—eight, nine, and 
ten institutions offered archery in coeducational classes in the three 
years studied. Golf and tennis follow in the field of sports, with social 
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and tap dancing classes somewhat more frequent than folk dancing, in 
the rhythmic activities. Next come badminton, fencing, and riding, 
followed by a sprinkling of other activities. 

The universities and colleges that replied to this “Q3” were grouped 
as follows: 

1. State and Other Large Universities—Universities of Arizona, 
California (at Los Angeles), Southern California, Washington; Oregon 
State College, Stanford University, State College of Washington, Utah 
State Agricultural College. 

2. Smaller Colleges and State Colleges——Arizona State Teachers 
College, College of the Pacific, Fresno State, Humbolt State, Occiden- 
tal, San Francisco State, Whittier. 

3. Junior Colleges—Compton, Los Angeles City College, Long 
Beach, Pasadena, Sacramento, San Francisco. 

Groups 1 and 2 are made up of four-year colleges, with a two-year 
requirement in physical education the rule. College of the Pacific, 
Occidental, and Whittier have a four-year requirement, and State Col- 
lege of Washington three years. 

All these colleges have offered at least one coeducational physical 
education class for credit each year from 1936-37 to the present, except 
as follows: Stanford 1936-37, University of Washington 1936-37, 
1938-39, Los Angeles City College 1936-37, Compton Junior College 
1936-37, 1937-38, Pasadena Junior College 1937-38. 

Of the Group 1 colleges and universities, Utah State Agricultural 
College has carried on the most extensive coeducational program for 
the longest time. This college reported ten activities so taught in 
1936-37, eleven in 1937-38, and eight in 1938-39. The University of 
California at Los Angeles and the University of Southern California 
rank next in number of activities so taught, with the former offering 
two, four, and six activities and the latter two, three and five 
for the years indicated. The remaining colleges in the group offered 
only one or two activities each year. 

Classes were organized by the women’s department in three uni- 
versities, jointly by the men’s and women’s departments in one, and 
jointly for some activities and by the women’s department for others in 
four. The women’s departments have apparently taken considerable 
initiative in establishing the coeducational class program. 

Five of these eight universities report that certain activities are 
offered only in coeducational classes. The chief reasons given were 
efficient use of staff, and desirable social contacts for students. None 
of these universities require such courses of students, except that State 
College of Washington requires coeducational folk dance of the physi- 
cal education major students. University of Arizona and Utah State 
Agricultural College are the only ones that recommend such courses to 
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students. Utah State recommends that socially backward students 
enter these courses. 

In replies to the questions regarding financial support of the pro- 
gram, provision of equipment, space, etc., and payment for breakage 
and repairs, this Group 1 is evenly divided (four to four) between the 
women’s department and both departments. They are in unanimous 
agreement, however, that the most desirable practice would be for a pro- 
vision of these items jointly by the two departments. 

When we turn to Group 2—the smaller colleges and state (and 
teachers) colleges—there appears to be a more intensive history of 
physical education activity classes over this three-year period. Hum- 
bolt State has offered seven coeducational activity classes in each of the 
three years, College of the Pacific six, Arizona State Teachers College 
five, Occidental five, four, and three, San Francisco State three, Fresno 
State two, three, and three, and only at Whittier does the number of 
activities a year drop to two, one, and one. 

In three colleges the classes are organized jointly (by the men’s 
and women’s departments), and in the other colleges some activities 
are organized jointly and some by the women’s department. Occidental 
was the only college reporting any classes organized by the men’s de- 
partment alone. Golf and fencing are so organized at Occidental. 

Five of these colleges in Group 2 offer certain activities in coedu- 
cational classes only. The reasons given were chiefly efficient use of 
teaching staff, and interest and social values to students. None of these 
colleges requires coeducational physical education of all students, but 
five require certain activities of major students. It was variously stated 
that these students coulu learn some of the required activities in no 
other way and that they needed to appreciate the teaching problems of 
the opposite sex in preparation for teaching both boys and girls, etc. 

Four of these seven colleges recommend coeducational physical 
education classes to certain students: to those needing the social con- 
tacts, to students whose programs are restricted, or to major students 
planning to teach at the elementary level. 

In this group of colleges the administrative items—financial support, 
equipment, space etc.—are consistently supplied jointly by the two 
departments, with one exception. At San Francisco State the financial 
support of the program and the equipment are provided by the women’s 
department. These colleges again agree that the most desirable admin- 
istrative practice is for the two departments to share in providing all 
the items included in the question. 

The junior colleges included in Group 3 have an enrollment of from 
2,000 to 6,000 students each. They are therefore considerably larger 
than most of the colleges in Group 2. Their problems may, for this 
as well as other reasons, be rather different from the four-year colleges. 





























THE COEDUCATIONAL CLASS PROGRAM 25 


These facts should be kept in mind in considering the following find- 
ings. 

; San Francisco is the only one of the Junior Colleges reporting more 
than one or two coeducational activities in any year from 1936-37 to 
the present. San Francisco reported four, four, and five for the respec- 
tive years under consideration. No coeducational physical education 
activities were offered by several of these junior colleges, as follows: 
Compton 1936-37, 1937-38, Pasadena 1937-38, Los Angeles City 
College 1936-37. 

Most of the activities were organized by the women’s department, 
although several were offered jointly. Long Beach reported only a 
joint organization. 

Four junior colleges offered certain activities in coeducational classes 
only. In two cases the activity was social dancing. None of these col- 
leges requires any coeducational activity of any student. Four of the six 
schools, however, recommend the classes to certain students—usually 
students needing social experience and poise. 

Administrative provision for the program is equally divided between 
the junior colleges in which the women’s department and those in 
which both departments have taken the responsibility. The women di- 
rectors in these colleges are unanimously agreed that the administrative 
responsibility should be shared by both departments. 


B. Frnvincs From “Q4” 

As stated above, this questionnaire was sent to men and women 
directors and to the instructors of coeducational classes in the cooper- 
ating colleges. Twenty-four institutions were included, and replies were 
received from twenty-two, distributed as shown in Table II. 


TABLE II 
DISTRIBUTION OF “Q4” RETURNS* 











Number Number Per Cent of 
Respondents Questionnaires Questionnaires Returns 
Sent Returned 
Women directorst ................ 24 22 92 
Women instructors only (sce above) 26 23 88 
a es ap cuwpinne eas 21 9 43 
Men instructors (see above) ...... 18 13 72 
NI aro gt ciarn why gt gdb 89 67 75 





* Three unsigned, unidentifiable questionnaires not included. 

t Includes seven who also teach coeducational classes. 

t Includes five who also teach coeducational classes. Four additional men directors acknow]- 
edged receipt of the questionnaire, and explained their inability to fill it out. 

The questionnaire is divided into two parts. Part I includes Sec- 
tions A and B, and Part II includes Section C. The Section C replies 
were confidential. They were detached by the chairman, as agreed, and 


were seen by no one else. In Tables III, IV, and V may be found a 
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summary of the replies to the three sections of “Q4.” It will be noted 
that not all sixty-seven respondents answered all questions, so the totals 
are not identical. It seems likely that replies were made only to those 
questions on which the writer felt a reasonable assurance about the 
question. A few of the facts brought out by the tables follow: 


TABLE III 


RETurNS FROM SecTIon A oF “Q4” as CHECKED By MEN AND WOMEN DIRECTING 
AND TEACHING COEDUCATIONAL CLASSES 








A. From your experience with these classes, will you check (V) or fill in the 
appropriate space below: 








Statements regarding learning of Men Women Neither 
activities in coeducational classes 
1. Skill in the activity is usually developed faster by 21 5 II 
2. Skill is generally developed faster in coeduca- 
tional class than in class for one sex alone, by .. 8 27 24 


3. Skill is generally developed more slowly in co- 
educational class than in class for one sex alone, 


eR Oe ee is chin mate Wig Ada .0G p dik bso 17 5 22 
4. Grading of skill must be stricter in the case of 9 2 32 
5. Knowledge, as shown in written tests on rules, 


techniques, etc., is more extensive and thorough 

in coeducational class than in class for one sex 

a ee eee ree 6 7 32 
6. Knowledge (as above) is less thorough in coedu- 

cational class than in class for one sex alone, in 

eB cas co so b0s 60h nies ¥ 60m 4 4 27 





In Table III, questions Ar, 2, 3 on rate of learning physical edu- 
cation activities by men and by women: The majority opinion ex- 
pressed was that men ordinarily learn these activities faster than 
women. In coeducational classes, however, women were thought to 
learn faster than in classes for women alone, although 40 per cent 
of those voting thought there was no sex difference in this respect. 
Men were thought to learn more slowly than in classes for men alone 
where there was a sex difference expressed, although 50 per cent of 
those answering this question believed there was no such difference 
here. 

Question A4 on grading: A few replies indicated that men must be 
graded according to a stricter standard than women in these classes, 
although the great majority of replies indicated no difference in grading 
standards. 

Question As and 6 on knowledge tests in the activities: The re- 
plies were quite consistent in claiming no sex difference here. With 
one exception, the few differences noted were expressed by women 
directors or instructors. 

In Table IV, question Br on student preference for coeducational 
class or traditional type class: Of those replying, forty-eight stated 
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that students like a coeducational physical education class better than 
or as well as a class for one sex alone, and twelve were not sure. One 
person was sure and two not sure that students like the classes less 
well than a class for one sex alone. The meaning of the two “no” 
votes on all three statements is obscure, since they were so voted by 
two people who failed to select one of the statements as requested. 
Question B2 on the theoretical values of the coeducational class: 
There was practically unanimous agreement that the values of such 


TABLE IV 


RETURNS FROM SECTION B oF “Q4” as CHECKED By MEN AND WOMEN DIRECTING 
AND TEACHING COEDUCATIONAL CLASSES 


B. From your experience with these classes, will you check (V) and answer the 











following questions relating to values and outcomes to the student other than 
actual skill and knowledge of the activity. 
Not 
Question Yes Sure No 
1. Do students like coeducational physical education 
Better than a class for one sex alone ...... 34 9 2 
As well as a class for one sex alone ........ 14 3 2 
Less well than a class for one sex alone .... I 2 2 
2. Do the values of a coeducational physical educa- 
tion class theoretically include the following: 
a) Making friends of the opposite sex 
Re Os hg a he tas sins 59 ° I 
6b) Gaining confidence in mingling more eas- 
ily with people of opposite sex ......... 58 2 I 


c) Finding more opportunities for recrea- 
tional sports (or dancing) with opposite 
PE ee LN Pe eee eee 56 5 I 
3. Do you find that these values are actually at- 
tained in your coeducational classes: 
a) Making friends of the opposite sex 


TE ABOU oss dw eae g i oc aeie eis 00% 59 I I 
b) Gaining confidence in mingling more eas- 
ily with people of opposite sex ......... 49 8 I 
c) Finding more opportunities for recrea- 
tional sports (or dancing) with opposite 
OE adie be RGM REDS EO OAs A ek 0008 46 9 I 
4. Are the social values of these classes great enough 
to justify offering coeducational activity classes 53 4 4 


5. Were there any traits of the men students that 
would have made the women enjoy participating 


Pe ROMO 5555's ss sae bS SA Ce aleiasviese 5 2 I 
eI Sha + aha eas a ckeweweosree aan’ 18 4 
iy No eS tho c wagner Hoes e a'e0b8 8: 6 7 
6B) PEPSONAL CLOAK oi 6iceoicniceaivineeceee II 4 
oe ee er re nr eet eer 2 


6. Were there any traits of the women students 
that would have made the men enjoy partici- 


REI ON TI CHESS TOTO? is oe 65s das esicice'o ves 5 3 5 
resets ror ar eee 16 5 9 
NN tS Ge cals Hide wae reas ce see 12 6 8 
c) Personal cleanliness ..............c000- 8 7 8 
I io oe eel SAG whidiamainacto™ xsd 8 3 5 
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classes include (a) making friends of the opposite sex through class, 
(6) gaining confidence in mingling more easily with people of the 
opposite sex, and (c) finding more opportunities for recreational sports 
or dancing with the opposite sex. 

Question B3 on whether these values are actually attained: Only 
one person replied in the negative, but a greater majority of men than 
of women checked “not sure.” 

Question B4 on whether the social values of these classes were 
great enough to justify offering them for that reason alone: There was 
a clear-cut “yes” vote of the entire group on this question, although 
there was a light sprinkling of negative and “not sure’’ votes. 

Questions Bs and 6 on opinions regarding traits, etc. that men and 
women found objectionable in each other: There was a small proportion 
of answers to these questions. This may probably quite fairly be taken 
to mean that few objections were noted. “Manners” were checked for 
the largest number of objections in both groups with “personal cleanli- 
ness” and “costume” next. This, if borne out by the returns on the 
student questionnaires, would indicate a possible field of activity for 
the teacher of these classes. 

In Table V, questions C1a and 2a on the question whether colleges 
should continue to offer coeducational physical education classes: All 
but three of the sixty-seven respondents voted that these classes should 
be continued. Two men directors and one woman director voted no. 
Of the reasons listed for continuing the coeducational program fewest 
votes were given to “Students learn better in these classes,” and the 
largest number of votes to “Students develop desirable social qualities.” 
The rating of other reasons may be seen in the table. 

Question 1 on activities suitable for a coeducational program: 
Handball. squash, and water polo had fewest recommendations, al- 
though they had some. Several people noted the omission of swimming 
from the list of activities, and added it. With the substantial vote 
favoring lifesaving, swimming would probably have rated very high if 
it had been included. The activities most frequently recommended were 
social dancing, riding, and archery, with badminton, folk dancing, 
and skating following closely. 

Question C3 on the most desirable administrative relationship of the 
men’s and women’s departments (in view of increasing cooperation in 
coeducaticnal activity program, etc.): The women directors in the 
small colleges and junior colleges are almost unanimously in favor of 
“Two separate departments cooperating in certain phases of the 
work.” The majority of women directors in the universities favor at 
least theoretically “a single department with either a competent man 
or a competent woman in charge.” Three women added a statement 
that there should be a subhead in charge of each department. With 
the women instructors, the vote was 16 to 7 for “two departments 
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cooperating” and “a single department with competent man or woman 
at head” respectively. The men directors were almost evenly divided 
over the two plans. The men instructors strongly favored the “two 
cooperating departments.” There were two and one-half votes from the 
entire group for ““T'wo separate departments, one handling all the work 
for men, and one handling all the work for women.” 

The reasons given for these choices were often the same, even when 
the choices were different. The need for better cooperation between 


TABLE V 


RETURNS FROM SECTION C oF “Q4” as CHECKED By MEN AND WOMEN DIRECTING 
AND TEACHING COEDUCATIONAL CLASSES 








C. This section of the questionnaire will be detached by the chairman of the 
committee, and the replies treated confidentially. They will simply be sum- 
marized without identification to give a complete picture of the status of 
coeducational physical education in the colleges of the Western Society. 





1. Is it desirable that colleges continue to offer coeducational 





DPHYSICAl CGUCAGION CIASBEE? occ nacs. oe cviesssccceceves Yes (64) No (3) 
a) If yes, check (V) reasons below: 
Students learn better in these classes ..............ccccccccees (11) 
Students learn as well in these classes as in others ............. (38) 
Men and women learn respect and consideration for each other’s 
' MUNI NM UME ys rn a ae eA an o,4 othe 0 Rie arae aces (54) 
Students develop desirable social qualities ................... (59) 
Students develop standards of taste in dress, manners, etc. ...... (49) 
Classes often help students in mental health adjustment ....... (43) 
Helps develop closer cooperation between men’s and women’s 
MRMONIOIIET SlaraN pltiate a.dia'c Sse UE G's civ ow a Mase b Niewangumaneuals (47) 
Administrative problem of scheduling small groups in two de- 
NR NTIR WN iio a, te adic sina oid ale acd win ve Riguieasenee ed Raa (29) 
BAOre Variety Of PFOGFAM HOSSIDIE 2... 2. occ ccc ce seccccccecenns (43) 
Specialists in one department at service of other department... . (51) 
DO WRI CORSON CR ONO 5 oasis ii5. 6 oc hac. do endecuaeeee ened (27) 


} b) Check (V) any of the following activities that seem to you suitable 
for coeducational instruction: 





Archery (62) Lifesaving (33) Tap dancing (48) 
Badminton (61) Modern Tennis (55) 
Bowling (56) dancing (51) Water polo ( 4) 
Diving (39) Riding (65) Volleyball (38) 
Fencing (34) Skating (60) 
Folk dancing (61) Skiing (57) 
Golf (55) Social dancing (66) 
Handball —(_7) Softball (10) 
Squash ( 8) 


2. Is it undesirable that colleges continue to offer coeducational physical edu- 
cation classes. (See under C1 above.) 
3. What is the most desirable administrative relationship of the men’s and 
women’s departments: (See text.) 
Two separate departments, one handling all the work for men, and one 
handling all the work for women. 
Two separate departments cooperating in certain phases of the program. 
A single department with a man at the head. 
A single department with a woman at the head. 
A single department with either a competent man or a competent 
woman at the head. 
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departments, for more efficient use of facilities and equipment and for 
varied program, and the administrative soundness of a single depart- 
ment, were all cited. On the other hand, the different problems that 
arise in men’s and in women’s work, the difference often found in the 
training of the men and women faculty members, and the differences 
in standards often encountered, were also pointed out. The small 
colleges and the junior colleges seem very solidly determined on the 
two department plan. The stress on the men’s intercollegiate program 
in the colleges of these two groups was frequently mentioned. It appar- 
ently colors the physical education situation in these institutions in a 
way that should not be overlooked. Since there is a difference in the 
opinion of the men and the women directors in the larger universities 
toward a combined department, the question arises whether on the 
whole there is a different type of leadership among the men in those 
institutions where the director is not perhaps immediately in charge 
of the intercollegiate program. 


C. FrnpIncs FROM STUDENT QUESTIONNAIRES 

A total of 2,112 student questionnaires was filled out and returned 
for this study. The replies have come from students in nearly all the 
types of sport and dance classes listed in Table I above, and in the 
various types of institutions. The questionnaires were filled out during 
the class period and collected and mailed by a student, in order to 
assure frank replies. 

Question 1, on the student’s reason for entering the class: “Inter- 
est in the activity” is overwhelmingly in the lead. “Schedule con- 
venience” lags way behind in second place. Few students claim to have 
taken the course in order to meet the students of the opposite sex, to 
develop self-confidence, because they prefer mixed groups, or because 
of any requirement. 

Questions 2 and 3 on whether the student liked or disliked the class: 
Here again the students voted overwhelmingly that they liked the co- 
educational class. A very small proportion say they dislike it. The 
reasons most frequently given for liking the class are “interest in the 
activity,” “developed skill in the activity,’ and “congenial and 
friendly class group.” Most frequent reasons for disliking the class 
were “not enough instruction,” “insufficient facilities,” “boring,” etc. 

Question 4 on liking the class: Few students said that they liked the 
coeducational class less well than a class for one sex alone. The votes 
were somewhat heavier for liking the class “better than” the traditional 
class than for liking it “as well as” the traditional class. 

Question 5 asked whether they learned as much in the coeducational 
class. The answers were consistently “Yes.” 

Questions 6, 7, and 8 brought out wide individual differences of 
response. The answers indicate that a large number of students did 
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make friends of the opposite sex (from 1-30 were reported), and that 
they did gain confidence in mingling more easily with people of the 
opposite sex, but that the majority probably do not now seek or find 
more opportunities for recreational sports or dancing with the opposite 
sex. The students may, however, seek such opportunities now that 
the course is ended, although the questionaire does not answer this 
question. 

Question 9 asks whether they would choose a coeducational class 
again in preference to a class for one sex alone. Apparently the 
majority, although not an overwhelming majority, would. 

Question 1o asked about traits of students of the opposite sex in 
the class. Most objection raised by both men and women was to the 
manners of the opposite sex. Men think the women “officious” and 
“snooty” and object to their laughing and talking so loudly—when 
they object at all, which is infrequent. There were comparatively few 
objections to the costume and personal cleanliness of the class members 
of the opposite sex, although personal cleanliness received more unfav- 
orable votes than costume. There would seem to be an area here for 
adult leadership. 

Questions 11 and 12 on instructor’s qualities: If the instructor 
knows the activity thoroughly, is fair to men and women alike and 
pays attention to unskilled as well as to skilled students, the students 
apparently appreciate this. In Question 12, the question was asked 
“What, if any, additional things could the instructor have done to 
make the class more interesting.” |More students suggested “more in- 
struction” and “more individual attention” than any other things. 
Occasionally a series of similar criticisms from students in the same 
class seemed to indicate that a teacher was thought to favor the men 
students or the women students or her sorority sisters, or that she did 
not give much instruction. These criticisms may be true in any kind 
of class as well as in a coeducational class. It probably is wise for all 
teachers to “take stock” of these things from time to time. Even if 
the criticisms are untrue, it is very bad mental hygiene for the class if 
any considerable number of students think they are true. 


CONCLUSION 


This study of coeducational physical education classes based on 
the experience of the majority of the member institutions of the West- 
ern Society, and on the opinions of men and women directors, in- 
structors, and students in these institutions, indicates (1) that this type 
of program is quite widely carried on in these institutions, (2) that a 
wide variety of athletic * and dance activities is used, (3) that men 





* Chiefly individual and dual activities, although softball and volleyball are fre- 
quently recommended. 
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and women directors, instructors, and students regard the classes as 
valuable and wish to see them continued, and (4) that the majority of 
men and women directors and instructors favor an administrative 
relationship of two distinct but cooperating departments. The need for 
increasing inter-departmental cooperation was frequently written in on 
the questionnaires. 

In closing, the suggestion is submitted that our colleges and uni- 
versities proceed with plans for coeducational physical education classes 
for credit on the basis of the particular needs and problems in each 
institution. An expansion of the mixed recreation program with few if 
any of these coeducational credit classes might conceivably be the most 
effective method of attaining the values of the present coeducational 
credit classes in some institutions. However that may be, this recent 
development in physical education at the college level deserves our 
careful consideration for its most lasting and worthy contribution to 
the total program. 














Specific Diets and Athletic Fitness: 
A Preliminary Investigation 


By GrorcE Z. DuPAIN 
New South Wales, Australia 


INTRODUCTION 


USCULAR tissue is ubiquitous in the organic world. We 
M cannot speak, move an eye, or write a word without contrac- 

tile tissue functioning. Even when we count mentally, the 
muscles of the tongue and larynx make movements.'’* In the jungle 
cf mental processes, thought escapes and bodily movement manifests 
itself. There is no such thing as a separated mental or physical condi- 
tion. Man is a unity. Mental phenomena are qualified by bodily proc- 
esses, and vice versa. 

Muscles obtain their energy of motion from the combustion of sub- 
stances supplied by the food. The end-point of a series of complicated 
biochemical changes within the muscle is the production of CO,. Muscles 
take in oxygen and give off CO,. They also have the power to accumu- 
late a store of energy akin to an electrical battery. Muscular energy is 
reieased by a chemical breakdown of two substances. What actually 
takes place is still more or less a mystery, but something about the 
process is known. 

There are two main substances involved at the outset—glycogen 
and phosphagen. Glycogen is a multiple sugar, and phosphagen is a 
compound of creatine and phosphoric acid. When a muscle works, 
whether it be in a mammalian body or in the laboratory separated 
from a body, glycogen breaks down into lactic acid, and phosphagen 
breaks down into creatine and phosphoric acid compounds. The gly- 
cogen-lactic-acid system seems to be of greater value in vigorous 
types of activity, while the phosphagen system functions in mild types 
of activity. 

In the first stages of intensive muscular action, oxygen is not used. 
Contractions are said to be anaerobic, until at least the body adjusts 
itself to the new conditions.” * A typical instance of anaerobic con- 
traction is the roo-yard sprint. The muscles are in a state of intense 
activity and the subject does not breathe (use oxygen) until the action 
is over. Laboratory research also indicates that a muscle will contract 
in an atmosphere of nitrogen. But as soon as such contractions have 
finished, oxygen is needed to restore equilibrium, and “wind up” the 
machine for further use. An athlete may contract an “oxygen debt” 


* Refer to numbered Bibliography at end of article. 
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in order to do a fast piece of work, and pay off this debt at the end 
of the feat. For instance, in a fast 2-minute run, an athlete may pile 
up an oxygen debt of ro liters, which may take from ro to 30 minutes 
of vigorous breathing to pay off when the exercise is finished. Indeed 
Dill* has shown that an athlete may not completely recover from a 
severe effort for 30 hours afterwards. This does not mean that he is 
still breathing in a laborious manner, but rather that there are still 
signs of physiological disequilibrium. 

The highly trained athlete can run up a greater oxygen debt than 
the untrained man. But it must be remembered that even though the 
athlete’s blood is able to hold a higher oxygen concentration, the heart 
is unable to deliver this oxygenated blood fast enough for the muscu- 
lar tissue to utilize when it is undergoing active exercise. The normal 
lung spaces do not give out; they provide all the oxygen necessary, 
but the onus of the task is on the heart, and the cardiac machinery is 
not so perfect that it can give the tissues all they want in the short 
time they want it. 

The fuel supply for all bodily energy is obtained from the food we 
eat. This is broken down from the crude form into finer molecular 
units and absorbed through the intestinal walls. The small intestine is 
virtually the governor of nutrition. 

It is known that muscular tissue when undergoing vigorous activity 
selects glucose in preference to protein or fat. Dill* has shown that a 
normally fed individual has a reserve of about five hundred grams of 
carbohydrates. If such an individual works for about eight hours with- 
out food, all his carbohydrate supply is used. “During the first hours 
of the working day the subject uses about five-sixths carbohydrate and 
one-sixth fat. Doing the same work at the end of the day he is using 
one-sixth carbohydrates and five-sixths fat. He quits from exhaustion 
with an ample reserve of fat but almost no reserve of carbohydrates 
. . . his blood sugar has dropped to two-thirds the normal level, and 
recovery is coincident with return to normal blood sugar levels after 
eating.” 

Haggard and Greenberg’ have shown the intimate relationship 
between diet and physical efficiency, and particularly the effectiveness 
of sugar feeding in muscular work. Krogh and Lindhard ° as far back 
as 1920 showed that muscular work was performed about 10 per cent 
more effectively and economically upon a diet containing an excess of 
carbohydrates. 

Christensen, Krogh, and Lindhard’ have further shown that in 
maximal work, not only do the muscles select carbohydrates for fuel, 
but the carbohydrate stores must be stocked plentifully before engaging 
in extreme muscular work. Conceptions regarding the fuel of muscular 
work have wavered from the time of Chauveau (1896) to that of 
Hill (1926), but there is a general conception among modern workers 
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that in moderate exercise, proteins, fats, and sugars are metabolized 
just as they are when one is resting; but in maximal work, a diet rich 
in sugars is favorable; and that the muscle engines work best when 
there is a plethora of sugars stored in the body. 


PROCEDURE 


Specific dieting is a problem in any form of athletic training.*® ** 
In my own experience, I have found the following dietary schedule 
effective when applied to long-distance cyclists and runners. Most of 
these men have been the short, pyknosome types, and they have trained 
very strenuously for their events, which have been from 3- to 1o-mile 
runs, and in the case of cyclists, 150 miles. Training commences from 
3 to 6 months before the event, in a general, easy way. The ordinary 
diet of these athletes is always checked up to find out if there are 
any deficient factors. Very frequently these are found in the shape of 
deficient iron and calcium, and more often badly balanced in respect 
to the three calorigenic foods, proteins, fats, and carbohydrates. These 
defects are altered. Then during the first month’s training an extra 
quantity of sugar is administered (about 50 grams daily as barley 
sugar) without making any other alterations in the diet. 

Additional iron is then given in the form of raisins, parsley, and 
spinach, which is worked into the feeding plans. Vitamins B® and C 
are then increased by marmite (a yeast preparation), citrous fruits, 
and sometimes special doses of cevitamic acid. Every 7 days there 
is a resting period lasting sometimes 2 days in which the sugar 
intake is doubled for this 48-hour period. Sometimes this brings the 
intake to over 1000 grams. During this stoking-up period, I have found 
that some persons cannot tolerate this extra burden of sugar, even 
though it is administered in 20 per cent doses. One 3-mile runner espe- 
cially was so sick (nausea and vomiting) at even these resting epochs 
that his extra sugar intake had to be curtailed. There was no other 
factor responsible except excessive sugar ingestion, for as soon as this 
was reduced he got quite well. 

Urinary examination showed that there was no glycosuria. This 
was not due to lack of protein or fat balance, but probably was the 
result of a low toleration limit. The storage capacity of muscles and 
liver was low. This man was thin and always lost weight when he 
trained down to “good form.” His toleration limit seemed to be about 
600 grams per day. 

When “all-out” training is commenced, resting periods of 2 to 
3 days in 8 or 1o are instituted in which proteins are cut down 
a little, and fats and sugars increased, maintaining a quantitative 
ratio of about 1.5 fat to 8 or more sugar. This scheme is continued 
right up to 3 or 4 days before the athletic event. Urinalysis is con- 
ducted to check up carbohydrate toleration. 
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In the case of cyclists and runners, the type of dietary plan which 
is shown below is more or less in existence one month before the ath- 
letic event. During the long cycling trek milk containing extra glucose 
is always recommended. This is carried and drunk at various stages on 
the road. 

Quantities are worked out to give about 100 grams protein, 150 
to 200 grams fat, and from 600 to 800 grams carbohydrates. Calcium 
averages out about 2 grams, phosphorus 4 grams, and iron .03 grams 
per day. Even though carbohydrates are worked up to over 1000 grams 
per 24 hours during resting epochs, some of the trainees can easily 
take this amount daily without inconvenience. Each daily diet yields 
about 4500 to 5500 calories during the training period. In the case of 
the 6 cyclists, weight was steadily maintained and systematic urine 
analyses did not show any albumen or sugar. 

These men trained regularly according to their own schedule, and 
i did not interfere with these plans in any way. My objective was to 
note the effects of dietary changes and collect all the data I could in 
this respect. 

DISCUSSION AND DATA 


It is difficult to collect scientific data at any cycling road race in 
Australia. Trainers and coaches are not interested in scientific investi- 
gation, and are inclined to resent any intruders who seek to solve some 
of the problems of exercise physiology. Thus, some of the data collected 
depended on the testimony of the racers themselves. 

Six cyclists and two long-distance runners engaged my services as 
dietetic adviser. I was not asked to outline any “conditioning” method. 
They were left to their own traditional methods of training for the 
contest. It was agreed that such training should not alter, but continue 
as was customary. My duty was to give them a power-capacity diet 
and my objective to see how such and such a dietary plan worked. 

In the case of the cyclists and the runners, the basic diet was as 
shown on the opposite page. 

No supper was allowed exeept perhaps a light ale or a cup of hot 
milk. When extremely thirsty through excessive sweating, isotonic salt 
solution (1 cup) was taken. 

This was the basic diet yielding about little over 100 grams pro- 
tein, about 150 grams fat, and over 700 grams carbohydrates with 
about 2 grams calcium, 3 grams phosphorus, and about .o3 grams 
iron. This latter was added to by iron preparations when needed, and 
water was imbibed as liquid, up to 8 or more glasses per day. Changes 
were made from time to time in meats, vegetables, and sweets for the 
sake of palatibility. 

The training diet adopted for speed work consisted of about 210 
grams protein, consisting mostly of meat, 100 to 130 grams fat, and 
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350 to 400 grams carbohydrates. There were adequate calcium, phos- 
phorus, iron, and vitamins in this preparation. 

The basic diet definitely increased endurance and general fitness. 
Especially in the case of 2 cyclists did this plan work wonders. They 
rode the whole distance from Goulburn to Sydney, 150 miles, without 
any break or undue stoppage, and finished comparatively fresh. They 
stepped off their machines, had a “feed,” and retired. Such a thing 
kad never happened before in their racing history, which covered a 


period of about six years. 


Tue TRAINING Diet ADOPTED FOR ENDURANCE ATHLETES 











Kitchen 
Food Weight Analysis 
Breakfast 
Eggs One This meal yields about: 
Bread (80% fine wholemeal) 3 slices 
Butter 2 tsps. 30 grams protein 
Marmite (yeastfood) Scraping 40 grams fat 
Milk 1 Cup 150 grams carbohydrates 
Toast (wholemeal bread) sl. .3928 grams calcium 
Butter 1 tsp. 1.3433 grams phosphorus 
Honey (candied) 1 tbsp. .0038 grams iron 
Apple or pear One 
11 AM. 
Milk 7. This snack gives about 8 grams 
Barley Sugar I OZ. protein, 9 grams fat, 42 grams 


Dinner 

Meat 

Potatoes with parsley 

Cabbage 

Carrots 

Lettuce or spinach 

Orange 

Any sweet pudding 
(raisins) 


Afternoon 
Milk 
Hoflicks 
Barley Sugar 


Evening Meal 

Cheese 

Potatoes with lettuce 
and parsley 

Bread (w.m.) 

Butter 

Honey 

Milk coffee 


4 ozs. (about) 
2 large 

3 tbsps. 

2 medium 

6 leaves 

One 

Large helping 


rt. 
2 tsp. 
2 OZS. 


2 cubic ins. 


1 large pot. 
1k 

I tsp. 

1 tbsp. 
PC, 


carbohydrates, a little calcium, 
phosphorus and iron. 


This meal yields about: 


40 grams protein 
80 grams fat 
300 grams carbohydrates 
.30618 grams calcium 
.5057 grams phosphorus 
.0186 grams iron 


This snack gives about: 
10 grams protein 
10 grams fat 
80 grams carbohydrates 
Some calcium, phosphorus 
and iron. 


This meal yields about: 
30 grams protein 
60 grams fat 
110 grams carbohydrates 
8598 grams calcium 
1.6333 grams phosphorus 
.0052 grams iron 
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An interesting point to note was the absence of post-racing fatigue. 
Under the old dietary regime, their fatigue was so acute that they almost 
collapsed at the finishing point, and for two days afterwards they were 
se “dopy” that they just “mooned” about, doing nothing. After one 
contest, one man went to bed for two days to recover. Under the im- 
proved dietary supervision, no muscle stiffness or cramp was experi- 
enced, no signs of tiredness, and they actually cycled back to their 
homes the following day (a distance of over 100 miles). 

The other four cyclists testified to similar experiences, but were 
not so experienced roadsmen, and met with mishaps which cut down 
their time. They were enthusiastic, however, about the “change” in 
their condition, They definitely increased their time between certain 
stations. 

The traditional diet of these men was excessive meat, tea, white 
bread, butter, oatmeal porridge and sugar, potatoes, and tinned fruit, 
and they had never made good in long-distance contests. This diet was 
completely unbalanced with respect to calorigenic complexes, and was 
definitely deficient in vitamin B and C and calcium. They had con- 
sumed a lot of underdone meat, being informed that this gave great 
enduring power. They were workers in the country towns, and their 
coaches were not very conversant with the dietetic side of training. 
These cyclists were attempting to do endurance feats on a high meat 
diet. They were eating 3 meat meals per day, and in some cases had 
consumed 3 lbs. of meat within 10 hours. 

At one period during a long-distance training try-out (before my 
dietetic scheme had been in use) one of the men was attacked by 
quadriceps-cramp. When he jumped off his bicycle at the finish both 
legs shot out straight into an extended position and he could not bend 
them. He writhed in agony until warmth and gentle massage relaxed 
bis quadriceps. I attributed this to some dietary deficiency, possibly 
lack of calcium ions. Adequate vitamin D must have been present, 
because these men were sun-tanned and always trained stripped to 
the waist. The diet, however, proved to be definitely low in calcium. 

Now, unbeknown to me, one of these four men, disappointed 
with his efforts in long-distance racing, decided to specialize in the 
mile and 2-mile cycling sprint. He maintained the dietary schedule 
that I had mapped out for endurance, and altered his training for 
speed work. But he could not finish better than in seventh to tenth 
place. On consulting me again, I switched him over to a high meat 
diet on the basis of 210 grams protein, 100 grams fat, and about 400 
grams carbohydrates. In other words, a high protein, low fat-carbo- 
hydrate diet. Whatever happened, his “form” changed and he came 
in 2nd in six successive races within 2 weeks. He could not under- 
stand this, and was “tickled to death” by his increase in kick-off and 
speed. 
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Not one of these 6 cyclists, over a course of years, had any success 
in long-distance road racing. Indeed, their place in 50 competitors had 
never been more than near the 2oth man in. In one 150-mile race, 
four of them did not reach the 80-mile stage, and the other two had 
come in with the stragglers. The only alteration in their regime this 
year was their diet. There is no doubt in my mind that under the 
old dietary regime their energy was quickly dissipated, although they 
had felt that they were all right at the start of the race. In addition 
to this, they were allowed to smoke and drink large quantities of beer 
when extremely thirsty. 

The 3-mile runner used to train for his contest on a diet low in 
carbohydrates and high in protein and fat. He frequently had attacks 
of “indigestion,” which I think was due to excess of fatty foods. This 
appeared to me, however, more like a temporary ketosis. His improve- 
ment was well marked under the new regime and he was able to cut 
10% seconds from his time. 

The 10-miler was not a world beater by any means, and he did 
not improve his time in the one race which I dieted him for, but there 
is one noticeable feature worth recording. He had run to-mile races 
for three seasons, and at the end of every race he “used to heave his 
heart up” as he expressed it. On this latter occasion he was not sick 
at all, and recovered almost immediately after the race. His previous 
diet was high in protein and fat and low in sugar. His trainer had 
cut out all sweet puddings, cakes, and sugars. 


CRITICISMS, SUGGESTIONS AND SUMMARY 


Eight well trained athletes were subjected to changes in dietary 
plans in order to find out if any increases in speed or endurance could 
be registered by this means. Actual training plans were not altered. 
Improved results occurred in all cases. 

It must be admitted that the data are scanty, and there is absence 
of mathematical material. In addition, the number of subjects is small, 
thus invalidating to some extent the “armour of proof.’ Yet I am 
positive that certain dietary alterations produced increased physical 
capacity. These young men were strong and vigorous, and had trained 
for years, but there was no other factor at any time which produced 
such extensive changes. The argument that any kind of diet will do 
the same thing provided correct training is applied, is pure sophistry. 

I submit the theme for further validity that a diet high in fat, 
excessive in carbohydrates, and low in protein with adequate vitamins 
and mincrals increases endurance and sustaining qualities, while a diet 
low in fat and sugar and high in meat protein, with adequate minerals 
and vitamins, increases muscular speed and kick-off, but does not favor 
long-distance work or endurance tests. 

The problem of feeding the carbohydrate furnace during maximal 
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activity depends upon adequate storage supplies, and I am convinced 
that such a dietary plan as I have inaugurated performs this function, 


It 


appears to me that the individual can be trained dietetically to 


increase this storage capacity. 


I am carrying on further investigations with long-distance athletes 


for the purpose of collecting data more of a mathematical character 


to 


No OF 


© 


Io. 


Il. 


12. 


validate the above. 
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Some Differences in Bodily Proportions 
between American Negro and White 
Male College Students as Related 
to Athletic Performance 


By ELEANOR METHENY 
State University of Iowa 


athletes have come into prominence, particularly in track and 

field competition, coaches and sports enthusiasts have raised 
the question: Is there some difference between Negroes and whites 
in proportions of the body which gives the Negro an advantage in 
certain types of athletic performance? There has been much specula- 
tion concerning this question, but so far as we have been able to 
determine, no one has attempted to answer it quantitatively. This 
paper presents certain anthropometric data on American Negro and 
white male college students. In Part I these data are analyzed with 
respect to racial differences of interest to the physical anthropologist. 
In Part II these differences are discussed with respect to their theo- 
retical kinesiological implications for athletic performance. 


DD ise the last few years, as a number of American Negro 


PART I 


There have been relatively few studies of the bodily proportions of 
the young adult American Negro. As a by-product of the measurements 
taken in the Army during and at the end of the World War came the 
first large series of measurements on the adult male Negro in America. 
Davenport and Love** reported a series of measurements on 6,441 
Negroes of all degrees of racial mixture and compared them with 
those taken on 96,596 white soldiers. In 1928, Hrdlicka ® published his 
observations on full-blood Negroes in Washington, D.C., but because of 
the severity of his criterion, his male series was limited to 20 cases. In 
the same year, two studies'*:'* appeared from the Western Reserve 
Laboratory based upon the measurements of 100 Negro and 100 
white cadavera. And also in the same year, Herskovits® stated that 
“from as diverse racial stocks as it is humanly possible to assemble— 
Caucasian, Negro and Mongoloid—has come a type which is homo- 
geneous and little variable—a veritable New Negro, the American 
Negro.” ® P88 Tn 1930 and 1931, Herskovits and his associates’ * pub- 
lished more complete information concerning the data upon which his 


* Refer to numbered Bibliography at the end of this article. 
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earlier study had been based, which included a series of 475 Negroes 
from Howard University, 156 Negroes from the deep South, and 887 
Negroes of his “general” series, which included several smaller groups. 
In 1934, the findings of these investigators were carefully summarized 
by Cobb, and a composite picture of the American Negro was drawn, 
showing that the American Negro differs from the white chiefly in 
“proportions of limbs and torso and cranial architectural pattern.” * ?-387 

These, then, constitute the major available sources for our infor- 
mation concerning the physical type of the American Negro. The 
specific findings of each investigator which are pertinent to the present 
study are commented on below, as are the findings of certain other 
studies of limited interest.’ *°** 

In 1937, when anthropometric measurements were being made on 
a large number of college students at the State University of Iowa,* 
measurements were obtained on the 51 male Negro students attending 
the University. Since these students came, in general, from the middle 
western states, an area which has not been extensively studied by 
anthropologists interested in the American Negro it was felt that these 
51 cases might represent a contribution to the information at present 
available about the American Negro. Consequently, these measurements 
were carefully analyzed and compared with a similar group of meas- 
urements on white students, and the results are here presented. 

All measurements were taken by two carefully trained graduate 
students. The subjects were measured nude, using the techniques 
described below. It was not feasible to obtain histories of possible 
mixture of ancestry from the Negro students, and no attempt was 
made to determine degree of mixture by any objective method. How- 
ever, if we accept Herskovits’ statement to the effect that the American 
Negro is becoming or has become a stable type, the lack of information 
concerning ancestry should not invalidate the findings. They are, in 
all probability, as homogeneous a group as the white students, whose 
ancestors, early or recent, have included many nationalities. No attempt 
was made to investigate the socio-economic level of the two groups, but 
it is believed that they are at least roughly comparable, since all of the 
subjects had sufficient means to be attending a state university. In this 
respect our series is a selective one, more nearly comparable to the 
Howard University series presented by Herskovits than to any of 
the other groups. 

Since only 51 cases were available for the Negro series, it was felt 
that there would be little gain in accuracy from using the entire white 
series. Consequently, 51 cases were selected at random from the much 
larger number of white cases available. 


*I am indebted to Dr. C. H. McCloy, under whose direction this study was carried 
on, for his permission to use these data, and to Dr. Wayne W. Massey and Mr. Franklin 
Burghardt, who took all of the measurements used herein. 
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The following measurements were taken; for those marked with an 
asterisk (*) the techniques described by Martin’® were used. All 
measurements except weight were taken to the nearest millimeter. All 
lateral measurements were taken on the left side. 

*1, Standing height—using the wall scale. 

*2, Weight—using a standard platform scale graduated in pounds. 

*3. Sitting height—measured on the wall scale, the subject seated on a 
40 cm. stool. 

*4. Cervicale height—from cervicale to floor, measured with anthropom- 
eter. 

*5. Supersternale height—from supersternal notch to floor, measured 
with anthropometer. 

*6. Tragion height—from tragion to floor, measured with anthropometer. 

*7. Tibiale height—from tibiale to floor, measured with anthropometer. 

*§8. Sphyrion height—from sphyrion to floor, measured with anthro- 
pometer. 

g. Ilium height—with subject seated, from iliac crest to stool, measured 
with anthropometer. 

*1o. Hip width—bi-iliac diameter, measured with broad sliding calipers, 
using maximum pressure. 

11. Ilium width—distance from anterior superior spine of ilium to 
posterior superior spine of ilium, measured anteroposteriorly with anthro- 
pometer. 

12. Anterior superior spine width—distance between anterior superior 
spines of ilia, measured with anthropometer. 

13. Posterior superior spine width—distance between mid-points of 
posterior superior spines of ilia, measured with anthropometer. 

14. Lumbale above or below posterior superior spine—distance of lum- 
bale above or below a line joining the posterior superior spines of the ilia, 
measured with anthropometer. 

*15. Shoulder width—biacromial diameter, measured with anthropometer. 

*16. Upper arm length—acromion to radiale, measured with anthro- 
pometer. 

*17. Forearm length—radiale to stylion (hand supinated) measured 
with anthropometer. 

*18. Hand length—stylion to dactylion, measured with anthropometer. 

19. Elbow width—bicondylar diameter of humerus, measured with broad 
sliding calipers, using maximum pressure. 

20. Knee width—bicondylar diameter of femur, measured with broad 
sliding calipers, using maximum pressure. 

*21. Chest width—at level of xiphoid cartilage, measured with broad 
sliding calipers, using no pressure. 

*22. Chest depth—at level of xiphoid cartilage, measured with broad 
sliding calipers, using no pressure. 

*23. Neck girth—at smallest part of neck, measured with steel tape. 

*24. Upper arm girth—over greatest bulge of biceps muscle, arm hang- 
ing at side, measured with steel tape. 

*25. Forearm girth—over greatest bulge of extensor group, arm hang- 
ing at side, measured with steel tape. 
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*26. Thigh girth—just below gluteal fold, measured with steel tape. 

*27. Calf girth—over greatest bulge of calf muscles, measured with steel 
tape. 
28. Foot length—-foot prints are taken, toes, sides and heel marked with 
pencil, and measurement made from print, using millimeter ruler. 

29. Foot width—from foot print, with millimeter ruler. 

30. Heel to sphyrion—the position of sphyrion was marked on the foot 
print, and measurement made from print with millimeter ruler. 

31. Heel to proximal end of first metatarsal—marked on foot print and 
measured with millimeter ruler. 

32. Chest front fat—at a point half way between the sternum and the 
sagittal plane through the axillary line, at the level of the xiphoid cartilage, 
the amount of skin and subcutaneous tissue was measured using the “fat” 
calipers first designed by the American Child Health Association, with the 
spring regulated to “standard” tension, the calipers being held vertically. 

33. Chest back fat—over the greatest bulge of the erector spinae muscle 
at the level of the xiphoid cartilage. 

34. Abdomen fat—at a point approximately half way between the left 
nipple and the umbilicus, over the lowest rib. 

35. Supra-iliac fat—just above the crest of the ilium. 

From these measurements the following additional measures were 
computed: 

36. Upper head height—standing height minus tragion height. 

37. Neck length—tragion height minus cervicale height. 

38. Torso length—cervicale height minus leg length. 

39. “Chest slant”—cervicale height minus supersternale height. 

40. Leg length—standing height minus sitting height. 

41. Arm length—upper arm length plus forearm length plus hand length. 

42. Lower leg length—tibiale height minus sphyrion height. 

43. Upper leg length—leg length minus tibiale height. 

44. Total fat—sum of four fat measurements. 

45. Chest Index—chest width divided by chest depth. 

46. Metatarsale to toe—foot length minus heel to metatarsale. 

47. Ilium Index—anterior superior spine width divided by posterior 
superior spine width. 

The mean heights of the two groups were computed, that of the 
Negroes being 174.41 cm. and that of the whites being 176.53. (Both 
distributions were normal in appearance, the coefficient of variation 
being 4.6 for the Negroes and 2.9 for the whites.) This difference in 
mean height was unexpected, and, from a statistical point of view, 
unfortunate, since it meant that the measurements of the two groups 
could not be compared directly. To test the representativeness of the 
white sample, the mean stature of the entire series of 350 cases was 
computed and found to be 176.75 cms. This would indicate that the 
mean for the random group of 51 was not spuriously high. It was 
impossible to test the mean of the Negro group in the same way, since 
no other cases were available. The critical ratio, 1.58, indicated that 
the difference was of doubtful statistical significance, but from a prac- 
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tical point of view the difference seemed great enough to influence 
comparisons of all other measurements on the two groups. To eliminate 
the influence of this difference in gross size, each measurement for 
each individual was divided by his standing height, and expressed as 
a percentage of standing height. It is from these percentages that our 
comparisons are drawn.* The means, standard deviations,} critical 
ratios, and coefficients of variationt for these percentages and certain 
other proportions are shown in Table I. 

For the convenience of other investigators who may wish to compare 
the direct measurements of our Negro group with those taken on other 
groups, means for the original Negro measurements are given in 
Table II. 


Stature —As mentioned above, the mean stature of the Negro group 
is 174.41 cms. and that of the whites 176.53. The Negro mean is most 
nearly comparable with the Western Reserve series'* of cadavera 
for the Negro, 174.4 cms., but exceeds that of the Howard University 
series, 171.1 cms.*° The white mean is surprisingly high, exceeding that 
found by Davenport and Love* for their entire series of 96,596 cases, 
171.99 cms., as well as that found by them for their Iowans, 172.82 
cms. However, the University population is a selected group which 
might reasonably be expected to exceed a cross section of the total 
population in such a developmental trait as height. 


Weight.—The average weight of the Negro is 5.48 pounds greater 
than the average weight of the white, despite the fact that the average 
height of the white man is 2.12 cms. greater. This finding is in accord 
with Davenport’s and Love’s reported mean weights of 149.53 for the 
Negro and 144.67 for the whites. But in contrast to the greater weight 
of the Negro is the heavier deposit of fat on the white. This would 
seem to indicate two things: (a) that the white group is somewhat 
better nourished even though lighter in weight; and (b) that the 
Negro is somewhat more heavily built. This second indication is borne 
out in subsequent findings concerning bony measurements. 


Arms.—There seems to be complete agreement among the various 
investigators that the Negro has longer arms than the white.*’*»****® 
This is borne out by our findings. It will be seen that the arm length 


* It would have been much simpler to divide the mean for each measurement by the 
mean height for that group, but such a percentage would be much less exact, since the 
quotient of the means is very rarely equal to the mean of the quotients, and such a 
procedure makes it impossible to obtain measures of the variabilities of the groups. In 
order to have some measure of the statistical reliability of the differences found, the more 
tedious procedure of dividing each measurement of each individual by the standing height 
of that individual was adopted. 

+ Cf. W. W. Howells, “Some Uses of the Standard Deviation in Anthropometry,” 
Human Biology, 8, 592, 1936, for comments on the use of the standard deviation for 
anthropometric measurements with 50 or more cases. 

3 t The coefficient of variation is not strictly applicable to index numbers or quotients. 
It is given here as being suggestive in comparing the two groups for any specific quotient, 
but it should not be interpreted as being comparable between two different measurements. 
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TABLE I 
Bopity PRoporTIONS OF AMERICAN NEGRO AND WHITE 





MALe CoLiece STUDENTS 








Means S.D. 





Negro White Negro White 


Critical 
Ratiot 


Coefficient 
of Variation 





Negro White 





See 174.41 176.53 8.06 5.25 
Weight (Ibs.) ...... 158.73 153.15 18.82 15.48 
| re 68.28 72.12 14.33 10.43 
Arms: 
*Total Arm Length 46.60 45.45 5.52 r.32 
*Upper Arm Length 19.43 109.43 .61 .61 


Upper Arm Length 
— 41.75 42.76 .85 Be 


*Forearm Length . 15.31 14.59 5 “52 
Forearm Length 
32.84 32.08 73 7a 

















Arm Length : 
*Hand Length .... 41.92 11.51 .48 -42 
Hand Length 
“Asm Leneth Length is 25.49 25.33 -78 72 
*Elbow Width .... roe Yi 3.89 a5 .20 
‘Arm Gitth ...... 17.16 16.18 ‘Ss 1.09 
*Forearm Girth .. 15.94 15.04 2.33 93 
Legs and Feet: 
*Total Leg Length 48.58 47.87 1.44 1.23 
*Upper Leg Length 21.21 21.72 1.18 1.30 
Upper Leg Length 
tak 43-70 45.57 1.40 1.93 
*Lower Leg Length 23.38 22.06 1.09 .90 
Lower Leg Length 
-90 6. -6 -68 
Leg Length 47-9 aciaiad ie , 
*Sphyrion Height . 4.20 4.10 «32 -41 
Sphyrion Height 
8. 8.6 -76 8 
Leg Length *” ‘. . . 
*Knee Width ..... 5.60 5.46 -24 25 
*Thigh Girth ..... 31.70 30.64 2.60 1.92 
Cant Garth ...... 21.14 20.30 1.38 t.27 
*Foot Length ..... 15.67 14.72 +50 -58 
Foot Length 
ana 3 2.2 oO. 1.62 33 
ler Loeth 32.24 30.74 54 
*Foot Width ..... 5.60 5.07 3% «a7 
Foot Width " 
“Leg Length Length II.5 10.55 -92 -69 
Foot Width 


Foot Length 35-78 34.28 2.24 1.63 


Heel-Sphyrion 
Foot Length 
Heel-Metatarsale 
Foot Length 
Metatarsale-Toe 


24.97 23.45 1.50 2.50 





51.10 53.14 2.99 1.87 





~~ Foot Length 48.99 47-08 2.99 = 1.90 
Trunk, Head and 

Neck: 
*Sitting Height ... 51.55 52.24 1.47 1.29 
*Torso Length ... 36.30 36.84 1.43 2.23 


*Neck Length .... 799 7.59 .89 81 
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TABLE I (Continued) 











| Means S.D. Critical Coefficient 
Ratiot of Variation 
Negro White Negro White Negro White 





*Upper Head Height 7.87 7.93 -66 -42 —I.42 8.7 5.4 
*Neck Girth ..... 21.63 20.48 1.30 1.23 4.62 6.0 6.0 
*Shoulder Width .. 23.17 921.82 1.40 1.19 §.25 6.0 Sa¥ 
Shoulder Width 
: 8 1.81 I.Q1 2: ‘ 4 -6 
Sitting Height 44.85 4 9 wo te a6 3 
Shoulder Width 








49.30 48.11 2.85 2.87 2.42 5-9 5.3 
Arm Length 
*Chest Depth .... 12.62 12.17 .86 92 2.87 6.8 5.9 
*Chest Width .... 17.21 16.37 1.10 92 4.17 6.4 5.6 
Chest Index ..... 138.20 135.00 10.20 8.40 2.05 7.4 6.2 
*“Chest Slant” .. 2.85 3-41 .82 -77 —3-54 28.8 23.6 
*Hip Width ...... 15.62 15.90 .80 .76 —1.84 8.5 4.8 
Hip Width 
Sitting Height $0.3§ 30.95 1.57 1.64 —1.27 $a g.3 
Hip Width 
Leg Length 32.48 33.58 2.17 1.66 —2.90 6.7 4-9 
Tlium Index ..... 2.60 2.793 23 35 —2.22 8.8 12.8 
*Lumbale Distance 
above or below 
Posterior Superior 
LE En .81 1133 .89 94 —2.87 
*Ilium Height .... 12.57 12.52 .82 By -34 6.5 6.1 
*Ilium Width .... 9.39 9.83 «Sz -55 —4.22 5.4 5.6 





t For those measurements for which the white mean exceeds the Negro mean the critical 
tatio is marked —. 

* All measurements marked with an* have been divided by the stature of the individual 
before the means were computed, and represent the means of per cents of stature. 





TABLE II 


MEAN VALUES FOR ANTHROPOMETRIC MEASUREMENTS OF AMERICAN NEGRO MALE 
COLLEGE STUDENTS (51 cases) 











Mean* Mean* 
ree 158.73 Total arm length ............ 81.15 
Standing height .............. 174.37. Upper arm length ........... 33-84 
ES So:9t Lawer aim: igh... .. ose 26.60 
IE icvicswavsesviwe TOCSSR “TEM his ono se bse caeen 20.71 
Cervicale height .............. r4.8%- Sbowlder width .....<..<..... 40.20 
Supersternale height .......... eS ee OS ee eer re 29.90 
rrr er RECUR RON, («Saini 56h 2 sewage 21.76 
Sphyrion height .............. Ck MEY éiivis vnke'e séwdesnedt 27.18 
Total leg length .............. S466. BIBOW WIG: os in ciccsccisccnncs 7.07 
Upper leg length ............. 50:08, TO CWED bis 64504 one aewice 9.67 
Lower leg length ............ Se TE ku vsdsencetatsres 37.60 
Serre rere DO NE cK no 5b se dsiswiewiea sais 29.75 
dk Wav whe dees a ree 27.64 
Eieel-ephyrion ..........0000 G99 vec caseckosee ec 55.14 
Sphyrion-metatarsale ......... ORM TORRE NRE. goin d-9.d'e'ero o's due. gerans 36.69 
Metatarsale-toe .............. 13.31 





* All means except that for weight are given in centimeters. 








4 





nit taste “ay igatedieme == 





48 RESEARCH QUARTERLY 


of the Negro is 46.60 per cent of his stature, while that of the white is 
45-45 per cent. These figures compare very closely with the indices 
46.85 for the Negro and 45.60 for the white reported by Davenport 
and Love. 

Concerning the proportions of the arm, Todd **** states that the 
upper arm of the Negro is short in proportion to arm length, while the 
greater length and width of the hand is proportional to the greater 
arm length. Hrdlicka® reports a greater length of hand for the Negro, 
both absolute and in proportion to stature. Our data would indicate that 
the upper arm length relative to stature is the same for both groups, 
but that the Negro upper arm is shorter in proportion to total arm 
length. Hand length is greater relative to stature, but is practically 
the same relative to arm length. 

The arm bones of the Negro seem to be somewhat heavier, as 
indicated by the greater transverse diameter of the epicondyles of the 
humerus. This greater bone size is doubtless a contributing factor in 
the greater weight of the Negro. 

Arm girth and forearm girth are measurements of rather doubtful 
value anthropologically, since they are influenced by muscular devel- 
opment, subcutaneous tissue, and bone size, but since they are available 
they are presented for whaiever value they may have. It will be 
observed that the Negro exceeds the white in both measurements. 

Legs and Feet.—It seems to be generally conceded that the Negro 
has longer legs than the white.*: * * ** 1% Again we find our series to be 
in agreement in the main with the findings of other investigators. 
Todd ** and Todd and Lindala ** state that the Negro has longer legs, 
but that there are no differences in the thigh, shin, foot length, and foot 
width relative to leg length. Hrdlicka reports longer legs, longer feet and 
wider feet relative to height, and a greater foot index (width/length) 
for the Negro. Davenport and Love found greater leg length and 
slightly greater knee height for the Negro. Freiberg and Schroeder® in 
a study of arch height and incidence of hallux valgus concluded that 
because of differences in foot proportions, the Negro should not wear 
a shoe designed for the white man’s foot. 

From our data, the total leg length of the Negro is greater relative 
to height, the upper leg length is slightly shorter, and, when compared 
with leg length, significantly shorter. (This disagreement with Todd 
may be due to differences in technique. On the cadavera it is easier to 
measure femur length directly. In the present data, leg length was 
found by subtracting sitting height from standing height, and upper 
leg length by subtracting tibiale height from leg length.) The lower leg 
of the Negro is longer relative both to stature and to total leg length. 
There appears to be little relative difference between the sphyrion 
heights of the two groups. Todd and Lindala find otherwise, stating 
that the white has a high heel as compared with the Negro. 
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In knee width as in elbow width, the Negro appears to exceed the 
white somewhat. 

With reference to the foot, the differences between the two groups 
are marked. We find the Negro foot longer relative to stature, and also 
longer relative to leg length; and we find the Negro foot width greater 
relative to foot length as well as relative to stature and leg length. 

Our data include certain measurements of proportions of the foot 
which we have not found reported elsewhere, but which seem to be of 
interest. In distance from heel to sphyrion, the Negro exceeds the 
white (the projection of the heel is commented on by Cobb”), but 
despite this projection of the heel, the distance from the heel to the 
proximal end of the first metatarsal, relative to foot length, is less in 
the Negro, and the length of the foot from the proximal end of the 
metatarsal to the tip of the great toe is correspondingly greater. We 
would agree with Freiberg and Schroeder that the Negro needs a 
specially designed shoe. 

Trunk Proportions——The shorter stem length or sitting height of 
the Negro has been affirmed by every investigator.*:*7*%?%?* Beant 
reports indices (sitting height/stature) of 50.5 and 51.0 for the Negro 
as contrasted with 52.7, 52.3, and 52.0 for the white. Hrdlicka gives 
51.75 for the Negro and 52.94 for the white; Davenport and Love 
50.79 and 52.55 respectively; and Herskovits’ 51.42 for the Negro. Our 
index for the Negro, 51.55, lies between that of Hrdlicka and that of 
Herskovits, while our index for the whites, 52.24, is most nearly com- 
parable to Bean’s of 52.3. 

With reference to the segments which make up sitting height (upper 
head height, neck length, and torso length) the differences are not 
significant. 

In girth of neck the Negro very definitely exceeds the white. In this 
finding we are supported by Davenport and Love. 

Todd’? found the bi-acromial breadth of the Negro to be propor- 
tional to his greater arm length, and Davenport and Love found the 
shoulder breadth of the Negro to be greater relative to his stature. Our 
data show the acromial breadth of the Negro to be markedly greater 
relative to his stature and relative to his smaller sitting height, but 
when compared to arm length, the difference between the two groups is 
much less, though still present. 

With regard to the proportions of the chest, Todd and Lindala 
report that the Negro chest is shallower than the white, giving indices 
(chest width/chest depth) of 136.1 for the Negro, and 131.2 for the 
white. Hrdlicka finds the chest of the Negro wider and deeper, both 
absolutely and relative to height, and gives indices (chest depth/chest 
width) of 73.6 for the Negro and 72.9 for the white, indicating that 
the Negro is slightly deeper. He suggests that this difference may be 
purely occupational. Davenport and Love find no difference in chest 
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width relative to height, but report that the chest of the Negro is 
slightly shallower. Our figures tend to be in accord with those of Todd 
and Lindala and those of Davenport and Love. For our series, the 
Negro chest is both wider and deeper relative to stature, and the chest 
index (chest width/chest depth) of 138.2 for the Negro as compared 
to 135.0 for the white, would indicate that the Negro chest is somewhat 
shallower. However, the critical ratio for this index is low, and this 
difference may not be significant. 

The measurement called “chest slant,” which was purely experi- 
mental and introduced only out of curiosity, was an attempt to measure 
the slope of the upper ribs, the smaller value indicating the relatively 
higher thoracic cage. We find that the Negro chest is higher than the 
white. 

That the Negro pelvis is smaller than the white appears to be 
accepted as a fact by all investigators.*:7*°?*** Todd and Lindala 
state that the narrow pelvis is a distinctly Negro character, and 
Herskovits reaffirms this belief. Straus,’° measuring skeletal material, 
finds the Negro pelvis smaller in all absolute measurements, but finds 
no difference relative to sitting height. Davenport and Love find 1.01 
cms. difference between the transverse diameters of the hips for the 
two groups, and Todd” finds a difference of 1.9 cms. in ilio-spinous 
breadth. Our data, too, show the Negro smaller in transverse diameter 
of the hips relative to stature and relative to sitting height, though our 
difference is not as great as that mentioned above, and its statistical 
significance is dubious. Relative to leg length, the difference is more 
marked. Further investigations in pelvic proportions stress the differ- 
ences between Negro and white. When the distance between the an- 
terior superior spines of the ilia is divided by the distance between the 
posterior superior spines, which would give a rough index of pelvic 
flare, we find less flare in the Negro pelvis. We also find that the 
posterior superior spine of the white ilium is farther above lumbale, 
indicating that the sacrum is relatively farther down in the pelvis of 
the Negro than of the white. In ilium height we find no difference. In 
antero-posterior ilium width the Negro is significantly smaller, which 
accords with Straus’ findings. 


SUMMARY 


Forty-seven direct and derived anthropometric measurements on 
51 American Negro and 51 white male college students at the State 
University of Iowa were analyzed as to differences between the two 
groups, and the findings compared with those of other investigators. In 
general, the findings of this report agree with the consensus of previous 
workers in the field. The Negro was found to exceed the white in 
weight, arm length, forearm length, hand length, elbow width, leg 
length, lower leg length, foot length and width, knee width, shoulder 
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breadth, chest depth and width, neck girth, and limb girths, all relative 
to stature; while the white exceeded the Negro in sitting height, total 
fat, hip width, and ilium width. Certain differences in foot propor- 
tions, chest conformation, and pelvic proportions were also noted. 

A new series has been added to the rather scant information avail- 
able on the physical proportions of the American Negro, and certain 
measurements not previously mentioned in the literature have been 
studied. 

PART II 

We have seen in Part I that there are certain differences in bodily 
proportions between the American Negro and white male college student. 
Many of these differences have been shown to be statistically signifi- 
cant. We may now examine them to see whether or not they might have 
any significance for athletic performance. 

1. We noted that the Negro is heavier than the white, although he 
has less fat. This weight is due in part at least to his heavier bones 
and greater musculature. This would argue a sturdier construction 
which would be of advantage in such contact sports as football, but 
which would have the disadvantage of giving the Negro more weight to 
move in running and jumping. This disadvantage would be overcome 
if he had greater muscular strength corresponding to his greater weight. 
In so far as muscle girths are an indication of the strength of the 
muscle, our data show that he has this greater muscular development. 

2. The Negro has a longer forearm and hand than does the white. 
This would be advantageous in throwing events. Provided he has the 
muscular strength to move it, this longer lever can develop greater 
velocity at the end than can a shorter lever. The longer hand, if accom- 
panied by efficient wrist action, would be advantageous in such activi- 
ties as shot putting, again applying the principle of the longer lever. 
In jumping, the longer, heavier arm can develop greater momentum, 
and this momentum, when transmitted to the body as a whole, should 
increase the height of the jump. 

3. The Negro has a longer leg, of which the upper segment is 
shorter and the lower proportionately longer. The longer total leg 
obviously permits a longer stride in running, while the shorter upper 
leg produces less reaction in the hip in the forward stride. This advan- 
tage may be offset by the greater weight of the leg and the bigger foot, 
which require a greater expenditure of energy to move them through 
space—but again, he has larger muscles to move the greater weight. 

In jumping, the longer leg is evidently an advantage, since he is 
“split higher up,” and so could raise his leg higher. Again applying 
the principle of the lever, the longer lower leg can develop greater 
velocity at the end, and serves also as a longer lever with which to 
push off the ground, thus increasing the distance over which the force 
can be applied. 
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4. The Negro has narrower hips. This aids him in running by 
giving less angular reaction to the forward stride. 

5. The foot proportions of the Negro, while somewhat different 
from those of the white, do not seem to us to offer any definite advan- 
tage for running or jumping. The projecting heel of the Negro, about 
which there has been much discussion in athletic circles, seems evident 
from our data. But Schultz* has pointed out that this projection of 
the heel is due not to a longer calcaneus but to a heavier pad of fat. If 
this projection is due only to a fat pad, it would have no mechanical 
significance: and the presence of such a fat pad would make it inad- 
visable to attempt to draw any conclusions from measurements of the 
external dimensions of the heel. 

6. In chest construction, the Negro is definitely handicapped. His 
chest is shallower, and the slant of the ribs is such that he has a smaller 
excursion of the chest wall in deep breathing. This, coupled with his 
markedly lower breathing capacity (15 to 20 per cent less than the 
white has been reported by several investigators), is a handicap in 
events of long duration, such as distance running. It is probably of 
minor importance in the shorter runs. 

On the whole, it would seem that there are two sides to the 
story. In some respects we find that the bodily proportions of the 
American Negro are such as to give him a slight kinesiological advan- 
tage (theoretically, at least) in certain types of athletic performance. 
In certain other types, such as distance running, he is somewhat handi- 
capped. 

In drawing any conclusions from these findings, it must be remem- 
bered that they represent only averages for groups and that within 
those groups there are wide individual variations. Furthermore, bodily 
proportions are only one aspect of the whole picture. Such physiological 
factors as reaction time and muscle viscosity, as well as various psycho- 
logical factors, play a most important role in determining success in 
athletic activities, and these are not even touched upon in these data. 
However, we believe that the results of this study will be of interest to 
those working with college athletes, representing as they do an attempt 
to answer quantitatively a question concerning which there has been 
much discussion. 
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Standards for Testing Beginning 
Swimming 
By Tuomas Kirk CureETON, Jr., Ph.D. 
Springfield College, Springfield, Massachusetts 


THE PROBLEM 


N THE teaching of swimming, there has been a marked tendency 
[= teachers to teach the content specified in tests. The setting 

of single item achievement tests as criteria to measure beginning 
swimming is undoubtedly an important factor in the narrow, “cam- 
paign” types of courses which are predominantly advocated by the 
social organizations serving youth. With the goal in view of produc- 
ing a sound educational experience, graduated in nature, and compre- 
hensive enough to insure the development of well rounded aquatic 
ability, some modification of a fundamental nature is needed in the 
testing program. 

It is the fundamental thesis of this study that a program of “pro- 
gressive” testing needs developing, and standards for such a program 
make the objectives for the research. The study aims to review the 
content of beginning swimming instruction as recommended by various 
authorities, and to reduce it to some reasonable degree of standardiza- 
tion, including names, descriptions, quantitative requirements, relative 
difficulty ratings, and validity ratings: This will make possible the 
selection of items for teaching and testing based upon much more 
thorough knowledge of their worth than has been true in the past. 

The study aims to review the most important literature of begin- 
ning swimming and to prepare a check list of the available skills 
arranged in logical groups of classification according to instructional 
emphasis. It is also the purpose to develop the logical basis of the 
groups and the reasons for the types of skills within each group. 

The hypothesis of a unified test for boys and girls, as well as older 
and younger pupils, is investigated to throw light on the possible 
effect of age, height; weight, and sex on beginning swimming per- 
formance. 

, The purpose is also to study the worth of an empirically con- 
structed test battery of twenty-five items, and to make a normative 
study of the results of administering the test battery to typical groups 
of pupils in regular classes of instruction. The total scores resulting 
from this test battery are analyzed logically and statistically to com- 
‘This paper is a digest of a doctoral dissertation in the Division of Educational 


Research, Advanced School of Education, Teachers College, Columbia University. The 
complete study has been published by the Association Press, New York City. 
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pare the worth of the total score criterion with that of the Standard 
Single Item Achievement Test for beginners. “ 

Finally, the purpose is to apply the results to the formulation of 
three batteries of progressive testing batteries to be recommended for 
meeting the needs for short, medium, and full length courses of 
instruction. 

THE METHOD 


The study is limited to the beginning level of swimming ability 
and to data collected in regular classes of instruction on 991 pupils 
of both sexes, ranging from 6 to 25 years of age. The pupils were 
selected as non-swimmers on the basis of not being able to swim a 
length of the pool, hence, the data are not normally distributed. The 
data include 236 junior high school boys, 636 girls of varying ages, 
and 119 college women. 

The testing was conducted in six indoor pools and in one camp, 
but eight groups of pupils were studied independently to make pos- 
sible the comparison of group differences as well as a study of over-all 
consistency of results between similar groups. The textbook and article 
tabulations included seven nationally known authorities in one pre- 
liminary study, and twenty-one authorities, six national social agen- 
cies, and two prominent city systems in a more comprehensive 
tabulation. The questionnaire canvass of the opinions of experienced 
teachers included 85 returns which are summarized in this study, but 
the results of an associated study by Roy H. Begg makes available the 
opinions of 143 instructors as a basis of comparison. 

The research methods are organized into nine phases, as follows: 

1. Gross identification of the skill items used in beginning swim- 
ming by tabulation from published textbooks and articles. 

2. Reduction to a testing battery of administrable size by logical 
analysis, grouping, and a trial program. 

3. Organization of a refined testing battery of 25 items, including 
standards of performance for the items and suggestions for system- 
atic administration. 

4. Application of the refined battery to 991 pupils in regular 
classes, and the calculation of normative standards based on the total 
scores made on the 25 items; and, also, an analysis of the errors of 
measurement and validity involved. 

5. Calculation of the obtained validity, or discriminating power, 
of the items for differentiating between good and poor performance 
on two established criteria: (1) the Standard Single Item Test (twenty- 
fifth item of the battery) using tetrachoric correlation procedures 
based on a four-fold tabulation and the use of Thurstone’s computing 
diagrams. Success or failure on the twenty-fifth item is correlated 
with success or failure on the item being studied; (2) the total scores 
obtained by summing the items passed, with each item counting one 
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point, using the Richardson-Stalnaker form of the bi-serial correlation 
coefficient which does not assume normality or continuity of the dichot- 
omized variable. 

6. Calculation of the net and percentage contribution of each 
group of items to the criteria, using multiple regression techniques. 

7. Standardization of the items for difficulty by calculation of 
the percentage of failures in each group and in the total sample; and, 
also, the calculation of the z-score difficulty ratings for each item. 

8. The canvass of opinions by questionnaire methods from experi- 
enced teachers on the most valuable items, desirable standards, and 
the preferred patterns for tests adaptable to beginning level instruction, 

g. Synthesis of the results into a series of progressive testing 
batteries (achievement scales) adaptable to the needs of short, medium, 
and full length courses of instruction. 


CONCLUSIONS 


1. The gross tabulation of skills shows as many as eighty-six 
items which may be arbitrarily classified into seven convenient groups 
according to teaching emphasis. Such grouping facilitates diagnosis, 
forces a more balanced and comprehensive outline of instruction, 
and affords a helpful pattern for selecting skills for experimental 
purposes. The groups are: 

I. Introductory confidence and adjustment skills. 

II. Breathing and buoyancy skills. 

III. Gliding and body control skills. 

IV. Initial diving skills. 

V. Leg movements. 

VI. Arm movements. 

VII. Coordination and combination swimming items. 

2. The Experimental Battery No. 2 of 25 items is shown to be a use- 
ful instrument for measuring swimming ability. The average reliability, 
or internal consistency, of the battery by the split-halves method and 
the Spearman-Brown prophecy formula is .95, and the index of relia- 
bility .97. The probable error of measurement is +1.05 as computed 
from a heterogeneous sample of 815 pupils. The range of performance 
is from 0 to 25, the mean for the entire group is 17.57, mode is 25, Q, is 
15.53, median is 20.95, Q, is 24.26, and the standard deviation is 6.98, 
all on the arbitrary scale with each item counting one point. 

3. The total scores of the experimental battery do not seem to be 
seriously influenced by age, height, or weight on the basis of the evi- 
dence available, nor are the differences between groups of different 
sexes or ages of sufficient magnitude to justify different tests or stand- 
ards for boys or girls, or for older contrasted with younger pupils. 
Possible exceptions include a few items in which the older college 
women score lower than the elementary or junior high school girls 
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and boys. Application of the bi-serial formula which does not require 
normality or continuity of the data gives a correlation of .o65 between 
the total scores and sex as the dichotomized variable. 

4. A completely satisfactory criterion of beginning swimming abil- 
ity has not been established, but a “best average estimate” for this 
problem was secured by using independently the two criteria of ampli- 
tude of ability (the twenty-fifth item) and breadth (the total scores), 
correlating the items with the criteria and averaging the correlation 
coefficients by Fisher’s z method. The average estimate correlates higher 
with a subjective rating of the skills by experienced teachers than 
either criterion taken alone. The criteria correlate .64, with a standard 
error of estimate equal to 4.44 points on the arbitrary 25-point scale. 

5. The 175 bi-serial correlation coefficients resulting from correlat- 
ing each item with the total score criterion range from .18 to .67, with 
spuriousness due to the item being contained in the criterion amounting 
to as much as .084. 

6. The 168 obtained validity correlations of the tetrachoric form 
range from .27 to .98, using the twenty-fifth item as the criterion. 

7. The two sets of coefficients correlate .87 by the rank order 
method, correlating the coefficients after conversion to Fisher’s z form. 
The averaged coefficients range from .og to .95 for the 25 items. The 
most valid item is No. 25 (Standard Beginner’s Test). The five 
most valid items are Nos. 25, 24, 23, 22, and 20, items involving some 
form of actual swimming over deep or shallow water. The coefficients 
range from .95 to .72. 

A second group of five items of lower relative validity includes 
Nos. 17, 19, 14, 18, and 12, the items being representative of elements 
involving gliding, flutter kicking, short underwater swimming, and 
initial diving. The coefficients range from .68 to .61. 

A third group of five items of still lower relative validity are 
Nos. 21, 13, 16, 15, and 11, representative of elements involving 
breathing, shallow water plunging and submerging, floating and bobbing. 
The coefficients range from .59 to .52. 

The least valid items are Nos. 4, 3, 5, 9, 8, 2, 1, 7, 6, and ro in 
the order named from least valid to slightly more valid. The coefficients 
range from .og to .47 for this group. 

For a short classification battery of the “progressive” type, con- 
sisting of the most valid item selected from each category of instruc- 
tional emphasis, items Nos. 17, 12, 16, 20, 19, 21, and 25 would be 
included. 

For a medium length progressive battery, items Nos. 9, 7, 17, 12, 
15, 18, 16, 20, 19, 13, 14, 22, 21, and 25. These include the two most 
valid items from each category. 

A full length progressive battery might well include all 25 items, 
or at least three from each category, retaining the low statistically valid 
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items on the basis of their motivational value for the very poorest 
pupils rather than on the basis of their value for discriminating ability, 
Their low difficulty ratings make them useful for such a purpose. 

8. In general, the items are more valid as they increase in logical 
complexity and difficulty. Group VII (coordination and combination 
swimming) has the highest validity. Each group has some net con- 
tribution to the criterion ability, with the multiple R increasing as the 
groups are progressively combined for prediction, the R’s being .521, 
.592, .602, .604, and .672 for the combinations, corresponding re- 
spectively to I plus II; I plus II and III; I plus II, III, and IV; I 
plus II, III, IV, and V; and I plus II, III, IV, V, and VI. The 
addition of Group V (leg movements) does not raise the multiple R 
very much. The land drill items have validity coefficients equal to .33 
and .30, indicating their doubtful discriminating value. The under- 
water swimming and submerging activities are considerably more valid, 
with coefficients ranging from .58 to .62. The gliding items correlate 
.61 and .68, being more valid than any of the introductory confidence 
and adjustment items, or any of the breathing or floating items. The 
very easiest introductory items are the least valid. Swimming ability 
seems to be associated much more strongly with elements of actual 
swimming and least with ability to execute certain land drill move- 
ments. Elements of breathing and floating, gliding and body control, 
willingness to take the feet from the bottom and submerge the body 
are all strongly associated. It is probable that some items of low dis- 
criminating value are useful in the instruction for other purposes than 
discriminating swimming ability, such as postural training, physiolog- 
ical warm-up, motivation, or for aiding mental concepts of relationships. 

9. All of the groups are intercorrelated positively with the lowest 
correlations appearing in the leg movement group. The size of the cor- 
relations range from .212 to .750, which suggests at least one common 
group factor. 

10. The relative percentage contribution of each group to the total 
score criterion is, in order from Group I to VII, 26.79, .98, 20.89, 1.47, 
3.93, 26.30, and 19.64. The multiple R of prediction is .952 for all 
these groups, and the standard error of estimate is 1.626 in terms of 
items passed. When the criterion is corrected for spuriousness due to 
the total core containing the item, the relative percentage contributions 
change to 11.02, 0, 3.28, 61.81, 4.22, 14.28, and 5.39. The multiple R 
for predicting the independent portion of the total score is .861 and 
the standard error of estimate is 1.702. These proportions are obtained 
from the squared Betas of the standard score regression equation, with 
the denominator being the sum of the squared Betas. They may be in- 
terpreted as indicating the relative net contribution and validity of the 
groups. 

11. The relative difficulty ratings closely parallel the relative valid- 
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ity ratings in rank order, the less valid items being less difficult and 
the more valid items being of greater difficulty. The correlation between 
the two series is .85. 

The ratings range from —2.03¢ to +.07¢ in a fairly regular 
series, but three moderate jumps in difficulty occur: (1) when the 
pupil is first asked to take his feet from the bottom and glide on the 
back, (2) when the flutter kicks in the water are first introduced, (3) 
when deep water swimming is first introduced. A study of teaching 
method at these three points would probably be profitable. 

The item which is closest to the point at which 50 per cent pass is 
No. 25 (Standard Beginner’s Test). 

The relative difficulty ratings correlate .87 by rank order with the 
opinions obtained in Begg’s questionnaire study wherein the replies 
of 143 experienced instructors were summarized. 

12. Opinions from the 85 experienced instructors responding to the 
questionnaire associated with this study show that they favor a more 
difficult and comprehensive beginner’s test of at least seven items rep- 
resentative of the seven categories of teaching emphasis which they 
recognize. This plan of classifying the skills is preferred by 74.2 per 
cent, but only 10.6 per cent stated any alternative plan, these favoring 
a classification which would place the easiest skills in the first group. 
As many as 74.2 per cent prefer that items should be selected from 
all groups for teaching and testing. Progressive testing is preferred by 
83.6 per cent with 60 per cent recognizing its value for guidance. A 
majority think that it is not too costly a plan, too time consuming, or 
mechanical in nature. The procedure of checking off the skills when 
arranged in a progressive achievement ladder is favored by 96.4 per 
cent. Thus, the selection of skills on the basis of relative difficulty is 
the most important principle in the minds of these instructors. A 
majority think that swimming cannot be adequately measured by any 
single test item. Some 82.4 per cent believe that similar standards should 
apply to boys and girls alike. The preferences for the items on the basis 
of relative importance correlate .53 with the average validity ratings. 
The agreement is practically perfect on the most valid item in each 
group. These instructors believe that little was omitted from the ex- 
perimental battery which should have been included. Skills which 
require somersaulting, breath holding under the water for time, jump- 
ing in feet foremost without holding the nose, underwater swimming, 
and positions on the back are the most hazardous items to health. Some 
76.5 per cent believe that a preliminary orientation and confidence 
building period should precede any attempt to test the pupil, and that 
demonstration and practice should precede all testing. 
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HEN colleges organize their teaching efforts to promote self- 
W ceivcation the pattern which will evolve will differ markedly 

from present educational procedures. Thus may be summarized 
some of the results presented to the Carnegie Foundation concerning 
the Pennsylvania College Studies.' Many of the implications of such a 
conclusion have been revealed during the course of experimental studies 
in health education at Antioch College during the years 1935-1938. 
Started with the purpose of developing standardized tests in hygiene, 
these experiments proved to be of most immediate value in uncovering 
educational problems. 

The results of experimentation of the first two years are reported 
more fully elsewhere, but a summary of the findings will indicate more 
clearly the basis and nature of the work here described.” 

1. Comprehensive hygiene tests given to about six hundred stu- 
dents entering Antioch during the last three years indicate a decided 
prevalence of misconceptions, ignorance, and superstitions regarding 
physiology and health. These students have come from thirty-nine of 
the forty-eight states, and may be considered to reflect somewhat the 
degree and type of health education received in elementary and second- 
ary schools in the country at large. The need for better teaching both 
on the lower and higher educational levels was clearly indicated. 

2. A random selection of upper class students (third, fourth, and 
fifth years) consistently demonstrated a better average performance 
on these tests than entering students. These upper class students had no 
special health training in college; had taken the broad liberal arts 
course required of all Antioch students. The achievement of these 
students was not, however, sufficiently superior to represent a reasonable 
standard for college graduates. The need for including some definite 
health education in the Antioch curriculum, preferably in the first years, 
seemed clearly indicated. 

3. Antioch freshman students, as a group, have not demonstrated 
"1 William S. Learned and Ben D. Wood, The Student and His Knowledge (New 
York: Carnegie Foundation for the Advancement of Teaching, 1938). 


2 Paul D. Guernsey, “Experiments in Health Education at the College Level,” 
RESEARCH QUARTERLY 9:2 (May 1938). 
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any inclination to improve their knowledge related to personal and 
community health on their own initiative and time and without credit 
and grades. This situation obtained even when these areas in which 
students were deficient were made known to them; when an attempt 
was made to motivate them by pointing out the special practical values 
of such knowledge; and in view of the fact that they knew they were 
to be retested after a time interval. 

College hygiene courses suffer a notorious ill repute. These experi- 
ments have been conducted as a search for ways and means of making 
health education a “self-administered process”; of putting the burden 
of proof more directly on the individual student to see what health 
information he would find valuable and to encourage him to get it 
for himself. 

In the light of the results summarized in item 3 above, it seemed 
apparent that the regularly accredited and graded college courses set 
up artificial stimuli for accomplishment with which self-directed study, 
even though designed to meet practical life needs, could not well com- 
pete on a purely voluntary basis. In order to retain self-education as 
the important factor, allowance had to be made for this element to 
operate in conjunction with the collegiate machinery as set up to enable 
the “average” student to progress through college. 

The freshman class at Antioch is divided, one group going to school 
full time throughout the year, the other group being on the Antioch 
cooperative plan of work and study. This division is based primarily on 
the student’s financial need for work and the availability of jobs. In 
the 1937-38 school year, the eighty-nine students in full-time attend- 
ance were required to register for a “Health Study” experimental course 
which would give them one credit hour and would also be graded. 
Thereby the experimental course was made to conform with the credit- 
grade system, presumably to make study time available in the student’s 
program, and, as well, to furnish a grade stimulus. The work, however, 
was to be done autonomously from a study syllabus requiring approxi- 
mately twenty hours in a ten-week semester of reading in various books. 
Seven lectures were given. These were not regularly scheduled and 
attendance was entirely optional. Since a three-hour final examination 
was included, the course was designed to require about thirty hours 
of work for one credit hour. 

Differences in previous conditioning and training must in some 
way be determined if the student’s individual needs are to be met, and 
if he is to start advancement from the point of his present knowledge 
rather than from some hypothetical “average” point arbitrarily set by 
his professors. Hence, diagnostic health knowledge tests were given all 
entering freshmen along with other placement tests. When these tests 
were scored, a profile sheet was made out and given to each student 
(both “co-op” and registered students) showing his performance in 
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relation to the class on each section of the test (eleven sections cover- 
ing physiology, reproduction, nutrition, community health, etc.), as 
well as his decile placement on the total test. The instructor held indi- 
vidual conferences with all students registered in the course during the 
semester. In these conferences the diagnostic test results were reviewed 
to emphasize the points at which the student could well stand further 
educating. Also discussed was a check sheet included in the test listing 
seventy-seven various symptomatic conditions or states, as the basis 
for discussion of the individual’s personal health problems and for 
further reference, if necessary, to the physician or psychiatrist. 

These student conferences were revealing. Most of the students 
frankly admitted they were doing little or no study. Of the reasons 
given in explanation the most frequent was to the effect that one credit 
hour did not have sufficient value to make it obligatory to plan time 
for the work, particularly since there were no set class meetings 
requiring regular preparation. A great number of students professed, 
incidentally, difficulty in planning and doing effective work in any of 
their courses. 

An unexpected factor affecting the efforts of the students, and one 
highly indicative of the “time-serving” attitude which students have, 
arose in connection with another course. Many freshmen were registered 
in a one-credit-hour course, “Current Events.” Students went to one 
lecture each week for nine weeks; sat passively, had no examination, 
and received a credit hour if the attendance record was acceptable. 
The “Health Study” course called for about twenty hours of intensive 
preparation in addition to lectures and a three-hour examination— 
also for one credit. The incongruity of this situation obviously had a 
marked effect on the results of the experiment—in fact, almost pre- 
cipitated a strike against the health course as it became generally 
realized. The antagonism against the course and the instructor thus 
created, however, clearly reflects the shallow concepts of education 
which students develop where progress is evaluated in time and grade 
units rather than intellectual growth. In the student conferences this 
point of view was stressed to break down the mounting opposition. The 
students were much too realistic, however. They were shopping for 
credit hours and grades in the market as operated, and resentment con- 
tinued to prevail. 

As the results of the diagnostic test were discussed in these con- 
ferences, it was observable that the ordinary wording used in many 
test items was not understood. The general vocabulary deficiencies, as 
distinguished from the special vocabulary pertaining to hygiene, ac- 
counted for many incorrect responses or omitted answers. A correlation 
was computed between the scores on the health knowledge test and an 
English vocabulary test given in the freshman placement tests. The 
correlation coefficient of .54 with a probable error of .047 is not too 
significant, but is interesting in its implications. 























SELF-DIRECTED STUDY FOR FRESHMEN 63 


The value of small discussion group meetings or “bull-sessions” 
with members of the faculty or health service was stressed in the 
syllabus, at the lectures, and in the conferences. Only one such meet- 
ing occurred during the semester. 

Students were made aware from the beginning that improvement 
in knowledge would be heavily weighted in grading their work. The 
achievement test given at the end of the semester contained the identical 
items for the diagnostic test, thus affording a method of measuring 
the individual’s improvement against previous performance. The largest 
part of the test, however, sought to evaluate more specifically what had 
been mastered in the course content. To weight improvement very 
highly it was decided that out of a weighting of ten, to allow six for 
the amount which each individual improved his score on the identical 
part of the test. Improvement of the individual against his standing 
in the class was weighted two, and was measured by the relative 
decile position on the pre-test and re-test. Actual performance on the 
total achievement test was weighted two so as to make the total weight 
of ten. Improvement, then, was weighted eight, achievement two. With 
this method the grade given had some definable value, at least; but as 
a means of stimulating intellectual growth it seemed a poor substitute 
for that type of motivation springing from the desire of the student 
to increase his knowledge. 

Graded on this basis, with the range of the three types of per- 
formances divided into quintiles for weighting purposes, the distribu- 
tion followed closely the normal curve. (See table I.) 

At the end of the semester, forty-five “co-op” students constituting 
a control group were given the same test as those who were registered 
in the course. These “co-op” students had been given the diagnostic 
test and had received a profile sheet indicating their knowledge status. 











TABLE I 
Grade Number of Students Grade Number of Students 

A 6 6 D+ 10 | 

B+ I D 6 19 
B 2 t 10 D— se 

B— ae, F II II 
C4- 8 | cine oe 
Cc 16 43 Total 89 89 
C-- 19 | 





They were under no obligation to do anything about the matter, how- 
ever, and did not know they would be retested at the end of the 
semester. 

Table II shows the results on the part of the achievement test, con- 
sisting of the 115 items that were identical with the diagnostic test. 
Only one student registered in the course scored below his pre-test 
score, and that was by one point. One remained stationary. The rest 
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of the class gained in varying degrees. The results of this performance, 
graphed according to the magnitude of scores on the first test, show 
the gains to be well distributed between people who tested low, medium, 
or high on the first test. This is indicated specifically. Of the six stu- 
dents gaining forty-six or more points in score, two were in the lowest 
third, two in the middle, and two in the upper third of the distribution 
of the pre-test scores. In the control group, ten students apparently 
knew less at the end of the semester than at the beginning, one re- 
mained stationary, the gains clustering largely between one to fifteen 
points. 
TABLE II 


STUDENTs RAISING OR LOWERING THE NUMBER OF CORRECT RESPONSES ON 
ACHIEVEMENT TEST AS COMPARED WITH DIAGNOSTIC TEST 

















Students Registered in Course “Co-ops” 
No.of Per Cent No.of Per Cent 

Students of Group Students of Group 
Increase of 46-above ............ 6 7 
NN NE rer 8 9 
Encrease Of 36-40... wee ccc scces 9 10 
BUCUURBO OE SERSS occ ciccavecisce 16 18 
TD. bcwenenesncne 20 23 I 2 
Increase Of 2125 2... 2... ccccece 9 10 2 5 
SS ee err 8 9 4 9 
Increase of 11-15 ........ aiawse% 3 3 8 18 
Increase Of 6-10 ......cccscceee 6 7 6 13 
SEE ES no ccc cesscece 2 2 13 29 
ED Sin cnstvsbantbese I I I 2 
Peer reer re errr I I 6 13 
Pree eT eee Tee 3 7 
0 ee errr 
oo RS eer I 2 





The comparative median scores for the two groups on the two tests 
are shown in Table IIT. 














TABLE III 
Pre-Test Re-Test 
Median Score Median Score 
EE 32.56 62.84 
ne a ee 25.09 33-94 





The median score for the entire achievement test (312 items) was 
156.25 for the regular students; 60.00 for the “‘co-ops.” 

It requires no further elaboration to demonstrate that the students 
registered in the course show greater and more consistent gains as indi- 
viduals and as a group than do those in the “co-op” group. Viewed in 
terms of possible improvement, however, the gain of the registered 
students as individuals or as a group is not at all impressive. When the 
grades had been recorded, a large group of the registered students were 
polled to find out the actual time spent in study during the ten weeks. 
The amount of time averaged between four to six hours in addition 
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to attending most of the lectures given. That this was a fairly true 
picture of the case is given credence in the tabulations of the test 
results by various sections of material. All sections of the material 
covered in the test, except one, were discussed in a very general way 
in the lectures. The average gain of the class for the five sections 
covered in the lectures was 5.2 points per section. In the section that 
received only partial consideration in lecture form, the average gain 
for the class was the lowest for any part of the test, 2.3 points. The 
dependence upon the lectures, rather than self-directed study, is indi- 
cated. Also, the gains in the other sections show only about what one 
would have expected from the lecture attendance alone without other 
preparation. 
SUMMARY 


1. A hygiene course was set up in which the material to be covered 
was organized in terms of the practical life needs of college students. 
The time requirements for obtaining a reasonable knowledge of this 
material were carefully adapted to the customary credit basis. College 
freshmen in the course were expected to organize their own approach to 
the study with the aid of a syllabus after having been made aware of 
their own particular knowledge deficiencies through the medium of 
diagnostic testing. The results of this procedure as measured by a 
re-test indicated that the attainment both as individuals and as a 
group fell far short of reasonable expectations. This result occurred in 
spite of putting a premium on improvement. 

2. The course credit and grade system seemed to operate in this 
situation to bring some pressure on students to do a minimum amount 
of work of their own organization and enabling them to demonstrate 
a better performance on a health knowledge achievement test than 
did students in a control group with no pressure of any kind to improve 
their knowledge status on health, although they were made aware of 
their deficiencies. Attendance at lectures, however, seemed to be the 
principal method used by students registered in the course to get 
information rather than by self-directed individual study. 

The following opinion, based on the three years of experimenta- 
tion, is given for what it is worth. Self-motivated, self-directed study 
(ie. real self-education) leading to uniformly higher standards of 
achievement in the accumulation of measurable health knowledge is, for 
the vast majority of Antioch College freshmen, under present conditions, 
not to be readily realized. Students conditioned to accept as valid 
indices of intellectual attainment such mechanical and arbitrary edu- 
cational aims as credits and grades are not likely to undertake real 
self-education, with all that term implies in contrast. In truth, the 
pattern which must evolve to promote such education will have to differ 
greatly from the present organization and direction of our teaching 
efforts. 
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INTRODUCTION 


COMMITTEE was appointed by the Southern Directors of 
A Physical Education for College Women in 1937 to undertake 
a long term study to determine the status of soccer and speed- 
ball for women in colleges and universities of the South. It was im- 
possible for the original committee to carry on the study and a new 
committee was appointed in the spring of 1938. 
A brief outline of the proposed study was presented at the 1938 
meeting at which time members of the Association were asked to make 
suggestions to the committee. The following suggestions were made: 


1. That an attempt be made to determine trends. 
2. That the study include non-major and major groups. 
3. That an opportunity be given to determine various teaching devices. 


The purpose of the study was three-fold: 


1. To determine the status of soccer for women in colleges and univer- 
sities of the South. 

2. To determine present practices in teaching. 

3. To determine problems involved in teaching soccer in the South. 

a) Per cent of girls enrolled in physical education taking soccer. 

b) No. of weeks devoted to soccer per class. 

c) No. of class periods per week. 

d) No. of minutes per class period. 

e) No. of schools including soccer in the intramural program. 


Questionnaires were mailed to 203 directors of physical education 
in 15 southern states. Of these 113 or 55.7 per cent, were returned; 


72, or 63.7 per cent with complete data. Incomplete data on 36.2 per 


This article is submitted by the Rules and Editorial Committee of the National 
Section on Women’s Athletics, A.A.H.P.E.R. 
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cent of the questionnaires was due to the fact that soccer is not included 
in the instructional program; therefore, due to poor response, the study 
cannot be considered reliable. The mimeographed questionnaire with a 
mimeographed letter enclosed was sent out in an unsealed envelope for 
1!4c; 3c for return postage was enclosed, making a total of 4!4c post- 
age in each questionnaire. The committee sent 60 postals as a follow- 
up, and 36 additional letters were written. 

Pertinent questions include the following: 

What per cent of the colleges and universities in the South include 
soccer in the activity program? Is soccer required of non-majors? Of 
majors? What is the average length of the class period for activity 
classes? Is soccer included in the intramural program? Is there an 
agreement on teaching devices and techniques? What are the special 
problems related to soccer? Is soccer popular in the South? 


TABLE I 
STATUS OF SOCCER 








No.of Per Cent 





























Yes No Replies Including 

Do you include soccer in your 

instructional program? ......0602.0606 51 21 72 71.6 
Is soccer required of majors? ............ 37 II 49 75 
is soccer required of non-majors? ....... 23 41 64 36 
Is soccer included in your 

SORPAMAUTAL THOGTAM? 2. o00esccscscecs 36 32 68 53 

TABLE II 
No. Average Range 
Girls enrolled in physical education .......... 28251 455 64-2000 
TABLE III 
TEACHING DEVICES 

Devices Used No. Schools Schools No. of Replies 
a nvr db cnteaas cs edewewaeee 62 93 67 
II 5 5.55.6 sv cisias-<aiens ao a bee eainn 63 94 67 
oslo. ices: a'sia's Ga ROSSER EWES 65 97 67 
vn cnvndcd cad banad deka ares 62 93 67 
NE dy catnwe ne kn naeuneeten 66 99 67 
EEO pe eras 55 82 67 
Blackboard diagrams .............+eeeeeee- 51 76 67 
NS Te errr ey 17 25 67 
eis sansa kina eWerwewnneee 51 78 67 
ND ss. wen wach yk kekdnanwes 33 59 67 
aa aid a eee 39 58 67 
i ie ee ae 51 76 67 





It will be noted that actual playing is the most popular device, being used by 
66 or 99 per cent of the schools, and that drill on skills, demonstrations, analysis 
of skills, and lead-up games are among the most popular devices used. Replies 
indicated that the use of lecture method depends almost entirely on the weather, 
some instructors using the lecture method only in cases of inclement weather. The 
length of the season in most cases determines the use of skill tests. The majority 
of the schools do not have provision for miniature fields. 
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TABLE IV 
TIME DEVOTED TO SOCCER 
No. Per Cent 
Schools devoting 2— 4 weeks per class ..... iy Seana tay rioraik 10 18 
Schools devoting 4- 6 weeks per class .................. 23 42 
Schools devoting 8-10 weeks per class ..... ............ 14 45 
Schools devoting 10-12 weeks per class .................. 5 9 
Schools devoting 12-14 weeks per class .................. 2 4 
Schools devoting 14-16 weeks per class .................. fr) ° 
Schools devoting 16-18 weeks per class .................. I 2 
EE bir Gre ena We hekd ka SER WO Nasa aN aR 6002 0s 8 14 
(Range—2-18 weeks) 
NUMBER MINUTES SCHOOLS REQUIRE PER CLAss 
Minutes Per Class , No. Schools Per Cent 
30 17 27 
35 14 23 
40 22 35 
45 7 II 
50 I 17 
go I 17 
(Range—30-90 minutes; average, 37.66) 
(Highest per cent—35.49 to take forty minutes) 
Schools Requiring Class Periods Per Week Per Cent 
I I 1.7 
29 2 47 
30 3 48 
2 5 32 
AWEIGRD. ..0..005. 3 or 32 
(Range—1-5 class periods) 
(Highest per cent—48.39—three times per week) 
ScHoots DEvOTING SECTIONS PER YEAR TO SOCCER 
Schools Sections Per Cent Schools Sections Per Cent 
19 I 33 I 6 1.7 
15 2 26 2 7 3-5 
6 3 10 3 8 5.2 
7 4 12 I 13 1.7 
3 5 $2 I 18 1.7 
Average 6.7 or 10% 
(Range—18 sections; largest per cent—32.76—first section) 
ScHoots DEvoTING MONTHS PER YEAR 
Schools Months Per Cent Schools Months Per Cent 
10 I 20 5 3 10 
8 1% 16 3 4 6 
14 2 27 4 4¥2 8 
6 2% 12 I ° 2 
Average 2.33 11.25 


3 
(Range 1-9—highest per cent—27.45, two months) 
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TABLE V 
METHOps OF TEACHING RULES 

. Methods Used No. Schools Schools _No. of Replies 

—_ | | Se ee eee ee 44 67 67 
EEE OS Seer eae lems meee 65 97 67 
MIE soi siicals act t te gss:s ase pc aaitana y Avie 49 73 67 
Not taught at any special time ............. 6 9 67 

COMBINATIONS 
Name of the Combination No. Recommending Combination 

ee ON Le er ey on ee ee 41 
Passing and blocking (all kinds of passing included) .......... 21 

7 Goal shooting, goal keeping, drop kick and punting .......... 19 
MENT TNE «0.5 0-6 s.cieieeiese erv.atere Suva ors o PE KGSls 6 iw-e's oie: 0 2 19 
EUR MIR MINOIN goin (5 oc ho orbs 9.6.0 wiese ptb ans A s'enblea dueeeecels 16 
MIN, BUMMER, 55,5 5. 5.0.c 4s 5.0055 0's sles adlas bebe Vs oe eslela ss 10 
SUID GCM oss 5 5 oo cece secnweuceuie nts cscdes¥ecsuws 9 
0 NE SS a 7 
ENE Se rie en ae ee 6 
MMI NE POTN oo. 5.5 as tin Sosiv civic el bielbeeaeiaue cade vials « 3 
GENE I 6 6 55's als cin: sins Kis tues ion io oe win eldenlalsiviaie-aies. 3 
Place kick, combined with other kicks ....................... 3 
ER rete ee een ar ee 3 
I OMT ORIN 5. 5 504 bia sa calblale ola Fibiaaie's oiwlewne ee’ ; 
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A Brief Survey of the Present Status of the 
Health and Physical Education Require- 
ment for Men Students in Colleges 
and Universities 


By K. J. McCrisTAL 
Associate Professor of Health and Physical Education 


and Emit A. MILLER 
B.S. 1939, Michigan State College 


THE PROBLEM 


HIS paper has been written for the specific purpose of indicating 

| the present administrative trends in handling the health and phys- 

ical education requirement for men students in the colleges and 
universities of the United States having enrollments of over 2500. 

Certain contemplated changes in the service requirements at Mich- 
igan State College made it necessary to discover contemporary practices 
among schools at large, and to that end a questionnaire survey was 
started in January 1939. Previous surveys of a somewhat similar nature 
were made in 1921, 1927, and 1932 and their results are used in this 
paper for comparison with the present findings. 

Questionnaires were sent to 78 schools with enrollment of 2500 or 
more students and replies were received from 62 of them. There have 
been many changes in the status of required physical education in these 
schools, some of the changes being so slight as to be insignificant, while 
others have shown a definite change in trend. The three previous studies 
did not include health education in their problem, therefore it is impos- 
sible to make comparisons in this field. 


PHYSICAL EDUCATION 


Physical Education Requirement.—In a report of the United States 
Commissioner of Education for 1937, it was found that 90 per cent of 
the colleges and universities do require physical education for gradua- 
tion, a finding which checks very closely with the figures we have 
compiled in this survey, wherein 89 per cent of the 62 schools answering 
the questionnaire require physical education for graduation. Figure I 
indicates the number of years of required work in physical education 
during the past eighteen years. In 1921, when the College Directors of 
Physical Education made a study of 260 colleges and universities, their 
results, when printed in their annual Proceedings, showed there were 
16 per cent of the schools that had no physical education requirement. 
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By 1927, when the United States Bureau of Education made a study 
along similar lines of 182 colleges and universities, which was published 
as a separate pamphlet, Bulletin No. 14, entitled “Physical Education in 
American Colleges and Universities,” the number of schools with no 
requirement had been cut down to 3 per cent. A Committee on Physical 
Education at the University of Michigan made a study of 129 of the 
largest schools in the country in 1932 and found no significant change 
in the figures of the 1927 survey. In the last seven years, however, there 
has been an inclination to disregard the requirement and we are now 
creeping back to the status of 1921. An encouraging note is seen, in that 
since 1937 there has been little change in the trend and the indications 
are that the pendulum has completed its swing and will rest as it is for 
a time. 


Number and Years Required.—Referring to Figure I, most schools 


——-— One-year req. 
—--— Two-year req. 
—— Three-year req. 
Four-year req. 
——-—— NO. Tede 





Fic. I. Trend of one-, two-, three-, and four-year required programs of 
physical education in colleges and universities of the United States during the 
past eighteen years. 
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still favor the two-year program, as was so in 1921. The largest number 
of schools requiring the two-year program reached a height of 65 per 
cent in 1932 and 60 per cent in this year’s survey. The status of the 
one-year requirement has not changed since 1921 and the three- and 
four-year requirements have gradually fallen off until they have reached 
I per cent and 4 per cent, respectively. 

Credit.—74.5 per cent of the schools give positive credit for physical 
education courses; the favored trend is to require four hours credit, 
and this tendency is noticed in the 1932 survey. The range is from one 
hour to eight hours of credit. The University of Pennsylvania is respon- 
sible for the range being as high as it is, being the only school to require 
eight hours of credit. There are, however, six schools that require six 
hours credit. 

Requirement and Credit for Schools over 5000.—The 1932 survey 
also analyzed the physical education requirement in institutions of 5000 
or more students. It is interesting to add to these findings our own re- 


TABLE I 
TREND OF THE PHYSICAL EDUCATION REQUIREMENT AND CREDIT GIVEN FOR Puys- 
IcAL EDUCATION COURSES IN COLLEGES AND UNIVERSITIES OF 5,000 OR More 
ENROLLMENT DURING THE PAst EIGHTEEN YEARS. 








No. of Years Requirement (Credit Credit 
192I 1927 1932 1939 1932 1939 








*Boston University - 2 2 - — — 

University of California 2 2 2 2 — Yes 
University of Chicago - 2 2 ° Yes No 
Columbia University 2 2 2 2 Yes Yes 
Cornell University oO 2 2 ° - Yes 
*Fordham University - ~ 2 - — — 

George Washington University I -- 2 2 a Yes 
Harvard University I I I ~ No No 
University of Illinois 4 4 2 2 — Yes 
Iowa State University 2 2 2 2 Yes Yes 
University of Iowa 2 2 2 - Yes - 

University of Kansas 2 2 4 Yes Yes 
University of Michigan I I I I No No 
University of Minnesota I I I I No Yes 
University of Missouri 2 ~ 2 2 No Yes 
University of Nebraska ~ - 2 4 -- Yes 
New York University 2 - 2 I Yes No 
*College of the City of New York 2 2 3 - Yes — 

Northwestern University re) I I 2 Yes No 
Ohio State University 2 I I I Yes Yes 
University of Oklahoma 2 2 2 2 Yes Yes 
University of Pennsylvania ~ 4 4 4 No Yes 
University of Pittsburgh 2 2 I I Yes Yes 
*University of Southern California 2 2 2 ~ Yes a= 

Syracuse University - 2 2 2 Yes No 
Temple University - 2 2 2 Yes Yes 
University of Texas 2 2 2 2 Yes No 
University of Washington 2 - 2 2 No Yes 
University of Wisconsin 2 2 I I — No 
Yale University - I I I No Yes 





* We were unable to secure information from these schools in the 1939 study. 
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sults and make comparisons, which are shown opposite in Table I. 

A number of conclusions can be drawn from Table I. In 1921 it is 
shown that 19 of the 30 institutions indicated here possessed a physical 
education requirement; in 1927 this was true of 24 schools out of the 
30; and in 1932 this was true of all of the 30 schools represented. This 
year’s study has shown a drop in the number of schools with a require- 
ment, with only 22 out of 29 replies requiring physical education for 
graduation. In 1932, 16 of the schools (53 per cent) definitely gave 
credit for physical education, and at the present time 18 of the schools 
(62 per cent) give credit. Since more schools were studied in the 1932 
survey than in our present investigation, probably the results in the 
former are a little more representative. 

Since 1932 the Universities of Nebraska and Kansas have increased 
the length of their requirement from two to four years, and Northwest- 
ern University has raised its requirement from one to two years. This is 
balanced by a trend in the other direction, wherein Chicago and Cornell 
have cut theirs down from two years to no requirement, and New York 
University has dropped from two years to one year. The other schools 
were evidently pleased with their program and have kept the same re- 
quirement as in 1932. Six schools have thought enough of their program 
to use the same length of requirement since 1921, five of these having 
the two-year program. Only four schools have remained the same since 
1927, namely: University of Pennsylvania with a four-year program; 
Syracuse and Temple Universities with two-year programs; and Yale 
University with the one-year requirement. 

At the present time, three of these schools of 5000 or more enroll- 
ment have four-year requirements; twelve are using the two-year pro- 
gram; and seven have a one-year situation. Strangely enough, none of 
these schools have a three-year program, and only one, the College of 
the City of New York, has had it during the past 18 years. 


Number of Courses Required for Graduation—The average number 
of courses now required for graduation is 3.6, indicating that more 
schools probably have a four-course requirement rather than a three- 
course requirement. The range is quite broad, Temple University and 
the University of Pennsylvania having an eight-course requirement; at 
the lower level, six schools require only one course for graduation. 


Class Meetings per Week.—Our findings indicate that Purdue Uni- 
versity is the only school in the country where physical education 
classes meet five times per week. Chicago has a similar program in re- 
gard to the number of times a week the class meets, but they do not 
have a physical education requirement, all of the work being purely elec- 
tive and without credit. The average for all the schools fell at 2.4. 


Length of Class Period —In looking over the length of class periods, 
a very wide range was discovered. Pennsylvania State College led the 
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group by having a 100-minute class period, this no doubt because of the 
fact that they have only one meeting per week. Nine schools have de- 
cided that 30 minutes is long enough. 


TABLE II 


A COMPARISON BETWEEN THE 1937 AND 1939 STATUS OF THE PER CENT oF CoL- 

LEGES AND UNIVERSITIES Usinc ONE, Two, THREE, Four, AND Five Hours Pep 

WEEK in EAcH oF THE ONE-, Two-, THREE-, AND Four-YEAR REQUIRED PRro- 
GRAMS OF PHYSICAL EDUCATION. 








t Hour 2 Hours 3 Hours 4 Hours’ 5 Hours 
1937 1939 1937 1939 1937 1939 1937 1939 1937 1939 





One-year requirement 8 2 8 25 4- > _ 
Two-year requirement 4 £8 <0 33 492 13 1.5 — I 2 
Three-year requirement 4° 3 2 1.5 — .4— —_ 
Four-year requirement 4 2 5 2 I 2 —-— —_ — — 





The courses under the two-year program requiring two hours of 
work per week seem the most favored. The number of schools using 
this requirement has dropped about 17 per cent during the past two 
years, but it still remains the favorite. Those using the three-hour 
plan have dropped, too, while the losses in both these departments 
have been absorbed by the one-hour program under the same yearly 
requirement status. The only other change that is significant is that 
of the two-hour course under the one-year requirement. This arrange- 
ment has increased from 8 per cent in 1937 up to 25 per cent in 1939. 
Four and five hours per week are definitely disregarded at the present 
time. 


Enrollment.—The total enrollment of men students in required 
physical education courses for all the colleges and universities in the 
present survey is 64,409 students, presenting an average of 1215 stu- 
dents for each school. 


Instructors —Of the 532 instructors employed by these schools, 51.5 
per cent are part-time men and the remaining 48.5 per cent are full-time 
men. 


HEALTH EDUCATION (Hygiene) 


Although there is no opportunity for comparison with past studies, 
the trend of health education in the colleges and universities of the 
United States at the present time is indicated in the following treat- 
ment of data. 


Departments Handling Health Education.—That health education 
is still in its infancy in our colleges and universities can be seen from 
the results of the question: “Which department teaches the courses in 
health education?” Some indication of the present trend in depart- 
mental distribution is given in Table III. 
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TABLE III 


DEPARTMENTs IN WuHicH HEALTH EDUCATION Is TAUGHT AND THE NUMBER OF 
COLLEGES AND UNIVERSITIES EMPLOYING THE SERVICES OF EACH DEPARTMENT. 








Department Number of Schools 





eID UNECE IN 5553 6'0cg Fc: Rk wa Aen 6 6 doe so casi 
0 SNAP e iy Tart Te een ere ee 
EERE Oss Gai oo gh hs RCTS ie ibis ladle ete win 
RN ees ores x wa Cate Wad ta RRG!* CADENA S Seed Sete 
SRT TRSIER 5 Sree y shunts xe gta ia be “is lslenie asian ava 
eee eee Ene ee re EAT eer eee ee 
Physical education—health service .................. 
Physical education—hygiene ..............esceeceees 
Physical education—health education ............... 
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Requirement and Credit—Sixty-one per cent of the 45 schools 
replying have a health education requirement, and 82 per cent of those 
requiring health education give positive credit for the work. Figure II 
shows a comparison by graph of health education and physical educa- 
tion in regard to requirement and credit. Note that of the schools 
requiring health and physical education, 82 per cent give academic 
credit for health education and only 74 per cent give credit for physical 
education. 


CJ Percentage of schools requiring 
health and physical education 


@ Percentage of these schools that 
give credit 


iy 
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Fic. II. A graph showing the present status of required health and physical 
education, and the percentage of schools with a requirement that give credit. 
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Required Number of Courses and Hours of Credit—The number 
of courses of health education required by schools averages 1.7, with a 
range of from one to four courses. There are four schools that require 
four courses, namely: (1) Brooklyn College, (2) University of Okla- 
homa, (3) Southern Methodist, and (4) University of Utah. The fol- 
lowing schools have a three-course requirement: University of Cali- 
fornia and University of North Carolina. The number of hours of 
credit which are given for the courses strikes a mean of 1.8, with a 
range similar to the number of courses required, from one-half to four. 


[] Physical Education 
@ Health Education 





Fic. III. Present trend toward the number of health and physical education 
courses required and hours credit given in the colleges and universities studied. 


Four schools give four hours credit for health education work, two of 
these being Oklahoma and Southern Methodist as above and the other 
two the University of West Virginia and the University of Pittsburgh. 
Five schools offered as low as one-half hour credit, but in all of these 


the course requirement for graduation was only one. Figure III indi- « 


cates the contrast between health education and physical education in 
regard to the number of courses required and the number of hours 
credit given for these courses. 


Health Education Enrollment.—As might be expected because of the 
recent addition of health education to the university curricula, the total 
enrollment for the health education classes is smaller on the average 
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and the range not so wide. Whereas physical education has an average 
enroliment of 1215 students, the health education programs have an 
average enrollment of only 770. 


Instructors —There is a sharp trend toward the progressive side of 
health education as seen by the results wherein 62 per cent of the 
instructors are full-time men and only 39 per cent are part-time men. 
The number of part- and full-time men in the physical education 
division is about even. 


SECTIONAL ANALYSIS 


An item which was not found in the surveys of 1921, 1927, and 
1932 is a sectional analysis of the data from schools reporting. This 
material is included in the present study and we believe that it will 
help us in understanding the trend in the various sections. Four arbi- 
trary regions were established, namely: East, South, Midwest, and 


West.? 





Fic. IV. Present status of the requirement in health and physical education 
in the colleges and universities studied for each of the four regional divisions of 
the United States. 


\ 1 Lack of space in this digest prevents the inclusion of a map showing the four 
arbitrary regions established. 
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It would be helpful to study Figures IV and V before starting to 
analyze these data. 


Requirement.—The East and West lead in requiring physical edu- 
cation for graduation, with 93 per cent and 100 per cent, respectively, 
The Midwest has the lowest percentage, 83. In health education re- 
quirement, the South has the highest percentages of requirement for 
health education, 75; the East and West are close behind, and the 
Midwest is low, with 42 per cent. 





Fic. V. Present status of credit given for health and physical education in 
colleges and universities for each of the four regional divisions of the United States. 


Credit.—It was discovered that although the East ranked second 
in requiring physical education for graduation, there were fewer schools 
in the East giving credit for that work than in any of the other three 
regions. The Midwest and the South also fell off somewhat, but there 
still is not the difference that is indicated in the East. In the Western 


division, 100 per cent of the schools give credit for required physical 
education. 


Number of Courses and Hours Credit—Table IV shows the com- 
parison of the four sections in both health and physical education with 
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respect to (1) the average number of courses required for graduation, 
and (2) the average number of hours credit. 


TABLE IV 


A COMPARISON OF THE AVERAGE NUMBER OF COURSES AND THE AVERAGE NUMBER 
or Hours Crepir REQUIRED FOR GRADUATION IN HEALTH AND PHYSICAL EDUCATION 
IN THE COLLEGES AND UNIVERSITIES OF THE FouR REGIONAL DIVISIONS 
OF THE UNITED STATES. 

















Physical Education Health Education 
Av. No. Av. No. Av. No. Av: No. 
Courses Hours Credit Courses Hours Credit 
East 49 3.7 1.6 ee 
South 3.6 s.% 2.0 2.3 
Midwest $.0 CU 1.2 1.8 
West 4-4 3.6 1.8 5 





Considering, first, physical education, we find in regard to the 
average number of courses required for graduation that the West is 
the highest with 4.4 courses required. The Midwest is lowest with only 
an average of 3.0 physical education courses required. This situation 
also shows up in the average number of hours credit given for physical 
education work. The Midwest is lowest with an average of 3.4 hours 
credit and the East and West the highest with averages of 3.7 and 3.6 
hours credit, respectively. 

A comparison of the results of the two problems above in regard 
to health education indicates quite a similarity. The Midwest is again 
the lowest, both in the average number of courses required in health 
education and the average number of hours credit given for work in 
health education. The figures for the Midwest are: (1) an average of 
I.2 courses in health education required for graduation, and (2) an 
average of 1.5 hours credit given for work in health education. 


Number of Years Required—tThe first indications that Midwest 
schools are doing some progressive thinking along physical education 
lines are shown in the fact that they have a longer average requirement 
in years in physical education than any of the other sections. The 
range is not very broad, however, the Midwest being the highest with 
an average of 1.9 years of required physical education, and the South 
being the lowest with an average of 1.7 years of required physical edu- 
cation. The Midwestern schools lose this lead, however, in regard to 
the number of years of required health education. The Midwest sinks 
to a low again with only 10 per cent of the schools having a two-year 
(freshmen and sophomores) requirement. The South leads the group 
with 33 per cent requiring two years, and the East and West are com- 
fortably advanced with 18 per cent and 16 per cent, respectively. The 
Midwest seems to favor the one-year requirement (freshmen or soph- 
omores), but, as mentioned before, schools in the country at large 
require only freshmen to take health education. 
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CONCLUSIONS 


Physical Education.—Regarding requirement for graduation, we 
find at the present time that most schools do favor such a requirement, 
with the trend still in the direction of the two-year program, as it 
was eighteen years ago. The trend is toward four courses for gradua- 
tion which will give about the same number of hours credit for the 
total requirement in physical education. The number of times per week 
that physical education classes meet tends to three meetings, and all 
the classes are leaning toward a 50-minute class period. The present 
trend is toward large classes. 


Health Education ——In the health education field, we find, first of 
all, a tendency to vest the health education program in other depart- 
ments rather than to put it in the hands of a department of its own. 
The trend is toward the physical education department rather than any 
of the others. Sixty-one per cent of the schools studied require health 
education work for graduation, and 82 per cent of them give definite 
academic credit for this work. The inclination is to require about two 
courses for graduation, which is half that of the physical education 
requirement. Seventy-five per cent of the schools are requiring fresh- 
men, rather than sophomores, to take health education. Classes are 
meeting twice a week in most schools, with an average of 52 minutes 
per class period. Although the total enrollment is not as great in health 
education classes as it is in physical education classes, the number of 
students per instructor is larger than physical education, being on the 
average about 168 students per instructor. There are more full-time 
men than part-time men in the health education work, and this seems 
to indicate a leaning toward a program wherein specially trained men 
teach health education. 
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Motor Ability Tests for High School Girls 


By EvizaBetH POWELL and EuceNnE C. Howe 


Department of Hygiene and Physical Education 
Wellesley College 


high school girls has recently been completed in Newton, 

Massachusetts, by graduate students in the Department of 
Hygiene and Physical Education at Wellesley College,’ and by the 
members of the Physical Education Department for Girls at the New- 
ton High School under the chairmanship of Mrs. Peter Kuntz. The 
foundation for this work has been laid over a period of years through 
a study of the physiometric elements of motor ability, and through the 
standardization of motor ability tests for college women.’ In the New- 
ton studies special attention was given to the establishment of adequate 
motor ability criteria and to the selection of tests which were valid, 
reliable, suitable, and interesting to high school girls. Consideration 
was also given to the question of practicability and economy. 

Three motor ability criteria were established: the first was a score 
based upon six sports skill tests; the second was a score based upon a 
series of tests devised to measure various fundamental skills and various 
aspects of motor ability; and the third was a subjective rating by a 
large jury of competent judges who observed the students in action, 
one at a time, as they ran in an obstacle race. 

The six sports skill tests were: 


A MOST gratifying series of studies on motor ability tests for 


Baseball pitching for accuracy Soccer dribble 
Basketball passing and catching Tennis backboard rally 
Hockey dribble Volleyball “setup” for partner 


The scores on these tests were T-scored, and the average T-score 
was taken to be the sports criterion. 

The objective criterion of general motor ability was obtained from 
scores on eighteen objective tests, each of which was given twice. 


1K. M. Dunwoody, “An Objective Measure of the Motor Ability of High School 
Girls with Special Reference to a Subjective Criterion” (Thesis, 1938). 
; Ya-lan Tsui, “A Motor Ability Test for High School Girls Based Upon an Ob- 
jective Criterion” (Thesis, 1938). 

Theda Hagenah, “The Relative Merits of the Rogers and the Newton Tests as 
Measures of Motor Ability for High School Girls” (Thesis, 1939). 


2 “Wellesley College Studies in Hygiene and Physical Education,” SUPPLEMENT TO 
THE RESEARCH QuARTERLY, March, 1938. 
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Although most of these involve more than one major element of motor 
ability, they were classified as follows: 


Coordination 
Power and strength General: 
Broad jump Pick and put 
Jump and reach Scramble 
Medicine ball push Velocity throw 
Medicine ball throw Hand-eye—object moving: 
Hand grip Ball catch 
Power wheel Toss and catch 
Speed Ball wall pass 
Sixty-yard dash Hand-eye—object fixed: 
Baby hurdles Bowling 
Obstacle race Darts 
Egg race 


The T-scores obtained in these tests were averaged for each of the 
three major motor ability elements—power and strength, speed, and 
coordination. The average T-score for the three elements was then 
used as the objective criterion of general motor ability. 

The subjective ratings of general motor ability were made by 
fourteen high school and college teachers of physical education and by 
seven graduate students in the Department of Hygiene and Physical 
Education at Wellesley College. This jury of judges observed the 
students as they ran an obstacle race for time. The four items in the 


race were: 4 


A 30-inch high jump to be cleared on the run 

A basketball toss and catch over a 7-foot net 

Rolling the base of a jumping standard around a stool 15 feet away 
Climbing a high obstacle constructed of gymnasium apparatus and mats 


The judges were instructed to use a ten-point rating scale and to 
record a score for each of the four parts of the obstacle race. The 
composite rating by the whole jury was used as the subjective criterion 
score. 

The relative validity of tests considered eligible for practical use 
in a battery of motor ability tests was determined by correlating test 
scores with the three criterion scores. It is to be expected that correla- 
tions with the objective criterion would be higher than those with 
either the sports criterion or subjective rating because the tests them- 
selves helped to form this criterion. It might also be stated that the 
validity of the objective criterion rests, in the last analysis, upon 
subjective judgment, i.e., upon the decision to include certain tests 
and exclude others, and also upon the decision to group these tests 
rather than to average them directly to form the composite score. 
Negative correlation coefficients are to be expected in the case of all 
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events measured in time because small scores are better than large ones 
in these cases. The validity coefficients for the ten most promising 
tests are given in Table I. 














TABLE I 
Criteria of General 

Test Sports Motor Ability Average 
Event Criterion Objective Subjective Coefficient 
MME NNN 3 oe e509 9) in (ep SIN wie nie) ia 429 766 596 597 
ES oases Kons a ckaKeeeeseest —.407 —.765 —.614 —.595 
NI nas! s/e's ws 61014 en Wold weeny —.561 —.645 —.549 —.548 
RRR re re 428 731 444 534 
nee —.305 —.703 —.540 —.516 
64s spas etowndécansanas 204 634 555 404 
NIUE, 0 5's ores os'o naib tees 0 6 seid oes 376 .632 354 454 
REM on6'5 5 cieina dis ¥oint ese tlod plane —.303 —.493 —.407 —.401 
SR ere 431 .508 243 304 
55.16. 6,Lo-e, 0 Zsa e ecerreree ae oe —.169 —.716 —.216 —.367 





It is interesting to note that the scramble, a test of general agility, 
correlates more highly with the sports criterion than any other of these 
ten tests; also that coefficients of about the same order of magnitude 
are obtained for the ball wall pass, the broad jump, velocity throw, 
and hurdles. In view of the recent claims that strength and power are 
such important elements in athletic ability it is surprising to find that 
the jump and reach and the power wheel tests correlate to such a 
slight extent with this sports criterion. The broad jump and hurdles 
correlate most highly with the objective criterion; the velocity throw, 
power wheel, and sixty-yard dash come next; and the scramble ranks 
sixth rather than first as it did in the case of the sports criterion. The 
most important tests with respect to the subjective rating of general 
motor ability were the hurdles and broad jump; next in importance 
were the jump and reach, scramble, and sixty-yard dash. Success in 
the obstacle race apparently depended more upon leg speed and power 
than upon speed and power in handling balls. In relation to all three 
criteria, the broad jump and hurdles are clearly superior to the other 
tests. The scramble and velocity throw do not rank as consistently as 
the first two, the scramble being more closely related to the sports and 
subjective criterion and the velocity throw to the objective criterion. 

For diagnostic purposes it might be desirable to use a four-part 
motor ability test battery consisting of the broad jump, hurdles, scram- 
ble, and velocity throw. But if the object is to test general motor 
ability, a three-part battery is just about as effective as a four-part 
battery, especially if the subjective ratings are to be predicted. The 
three-part battery consisting of broad jump, hurdles, and scramble 
has been selected for routine use at the Newton High School. The 
predictive efficiency of test batteries and individual tests can be com- 
pared on the basis of the predictive indices. Correlation coefficients 
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and predictive indices with respect to the subjective and objective cri- 
teria of motor ability are shown for the Newton tests and the Rogers 
tests in Table II. 











TABLE II 
Subjective Rating Objective Criterion 
Tests and Test Batteries r P.I. r P.I. 
Newton Tests: 
RIND, oho 5 06-000 ade cove 596 20 -766 36 
“SES eee —.614 21 —.765 36 
i na a wwiaGiaenine aia —.549 16 —.645 24 
ere 444 10 44t 32 
Bs 6 acd wnlneles wie -739 33 956 71 
IE anyone kcc wwe sananees ei 734 32 .g08 58 
EE ea gon ssheesanhes pees 715 30 947 68 
Rogers Tests: 
I occ, age swscinaee es 402 8 544 16 
Physical Fitness Index .............. 422 9 522 15 
Right and left grip only ............ 472 12 
ee 460 II 
Push-ups and pull-ups .............. 445 10 
IE o.oo 055 0 o'a'o nein sacho.b 355 7 





As measures of motor ability for high school girls, the predictive 
efficiency of the Newton test batteries have been shown to be about 
three and a half times as good as the Rogers indices. In fact either 
the broad jump or the hurdles alone is more than twice as effective 
in predicting motor ability as the entire Rogers test. The predictive 
efficiency of the grip dynamometer tests was found to be slightly 
greater than that of the back and leg lifts or the push-ups and pull-ups. 
Vital capacity scores have less validity than the strength scores as 
measures of motor ability. 

The equipment and the directions for administering the four New- 
ton motor ability tests mentioned above are described here briefly. 
For further details, reference may be made to the thesis by Tsui. 


Broad Jump—Gymnasium mats and measuring tape. Starting line 2 ft. from 
edge of mats which are held firmly in place against the wall. 

Subject stands toeing the starting line and is told to jump for distance. The 
best of three trials is recorded to the nearest inch. 

Hurdles—Ten gymnasium benches and 5 split bamboo sticks for setting up 
the hurdles, Indian club, stop watch. The first hurdle is placed 5 yds. from the 
starting line, the others at 3-yd. intervals, with the Indian club 3 yds. beyond the 
last hurdle. The height of the hurdles is 15 inches. 

The subject is told to run at top speed over the hurdles, around the Indian 
club, and back over the hurdles and the starting line. No penalty is made for 
displacing a hurdle. The score is recorded to the nearest fifth of a second. 

Scramble—Jumping standard with small shelf 4 feet above the floor, tap bell, 
stop watch. The tap bell is fastened securely to the shelf on the jumping standard 
and placed 10 feet away from the wall. 

The subject starts from a back lying position on the floor with both feet 
against the wall and the arms stretched sideways at shoulder level, palms down. 
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He is told to get up and run to tap the bell twice and then return to the starting 
position, clap the hands on the floor twice, and repeat the whole performance as 
rapidly as possible until he has made the fourth double tap of the bell. The time 
is recorded to the nearest fifth of a second. 

Velocity Throw.—Fifty-pound dynamometer, strong rope for attachment to the 
wall or some other fixed support, 210-gram bean bag attached to moving end of 
dynamometer by a light rope 18 feet long at tension of 20 pounds, target placed 
about 20 feet from the starting line which is a right angle to the free end of 
the dynamometer. 

The subject is told to throw the captive bean bag as hard as she can toward 
the target. The rope by which the fixed end of the dynamometer is anchored to 
the wall is held taut by the operator. Two trials are allowed and the score is 
recorded to the nearest pound. 


It is recommended that these tests be administered twice in order 
to increase the reliability of the resulting scores. The second series 
should be given on a subsequent day, thus affording the students some 
opportunity to improve their initial scores, especially if they were 
unable to do their best during the first testing period. Such a pro- 
cedure seems to increase interest in the test and makes it seem more 
fair to the students. 

Achievement scales for the broad jump, hurdles, scramble, and for 
the battery composed of these three tests have been worked out ac- 
cording to the plan recommended by Cozens. The standard deviation 
from the mean was determined for a group of 812 Newton High School 
pupils. Each point on a 100-point scale was then made equal to 6/100 
of a standard deviation. Ordinarily the three parts of a test battery 
would be weighted to give the total score, but in this case the weights 
were so nearly equal to each other that the unweighted scores corre- 
lated .985 with the weighted scores. The achievement scores in the 
three separate events can therefore be added directly to get the total 
score. Decile scores as well as standard deviation point scores are 
indicated in the achievement scales given as Table III. 

The use of the achievement scales may be illustrated by the case 
of a student who made an average record of 10.2 on the hurdles, 62.5 
on the broad jump, and 15.7 on the scramble. The point scores for the 
three events are 59, 53, and 58 respectively. The total 170 has a point 
score of 58. The scores for the scramble and the test as a whole are in 
the fourth decile, the hurdles score is in the third decile, and that for 
the broad jump in the fifth. This information is shown on a sample 
score card as follows: 


Newton Moror Asitity TEsT 





Te i a ic 

Test Event 1st Test 2nd Test Average Point Score Decile Score 
0 10.4 10.0 10.2 59 Ill 
Broad jump .......... 62.0 63.0 62.5 53 V 
Getamible ... 2.0.5.0. 15.4 16.0 15.7 58 IV 





Motor ability score: Total 170 58 IV 
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TABLE III 
ACHIEVEMENT SCALES FOR THE NEWTON Moror AsiLity TEst 

Point Broad Total Point Decile 
Score Hurdles Jump Scramble Points Score Score 
100 7.2 83.0 10.4 275 100 

99 "3 82.5 10.6 273 99 

98 7.4 82.0 10.7 270 98 

97 10.8 268 97 

96 7.5 81.5 10.9 265 g6 

95 7.6 81.0 11.0 263 95 

04 7:9 80.5 Lt 260 94 

93 80.0 11.3 258 93 

g2 78 79.5 11.4 255 92 

gI 7.9 79.0 11.6 253 QI 

go 78.5 11.7 250 go 

89 8.0 11.8 248 89 

&8& 8.1 78.0 11.9 245 88 

87 8.2 77.5 12.0 243 87 

86 77.0 12.2 240 86 

85 8.3 76.5 12.3 238 85 I 
84 8.4 76.0 12.4 235 84 

83 8.5 75.5 12.6 233 83 

82 75.0 12.7 230 82 

81 8.6 12.8 228 81 

80 8.7 74.5 12.9 225 80 

79 8.8 74.0 13.0 223 79 

78 73-5 33:3 220 7 

77 8.9 73.0 13.3 218 7 

76 9.0 72.5 13.4 215 76 

75 72.0 13.6 213 75 

74 9.1 13.7 210 74 

73 9.2 71.5 13.8 208 73 

72 9.3 71.0 13.9 205 72 

71 70.5 14.0 203 71 

70 9.4 70.0 14.2 200 70 

69 9.5 69.5 14.3 198 69 

68 9.6 69.0 14.4 195 68 

67 14.6 193 67 II 
66 9.7 68.5 14.7 190 66 

65 9.8 68.0 14.8 188 65 

64 67.5 14.9 185 64 

63 9.9 67.0 15.0 183 63 

62 10.0 66.5 15.2 180 62 

61 10.1 66.0 15.3 178 61 lil 
60 15.4 175 60 

59 10.2 65.5 15.6 173 59 

58 10.3 65.0 I5. 170 58 

57 10.4 64.5 15.8 168 57 

56 64.0 15.9 165 56 IV 
55 10.5 63.5 16.0 163 55 

54 10.6 63.0 16.2 160 54 

53 62.5 16.3 158 53 

52 10.7 16.4 155 52 Vv 
51 10.8 62.0 16.6 153 51 

50 10.9 61.5 16.7 150 50 
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TABLE III (Continued) 
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Point Broad Total Point Decile 
Score Hurdles Jump Scramble Points Score Score 
49 61.0 16.8 148 49 
48 11.0 60.5 16.9 145 48 VI 
47 £3. 60.0 17.1 143 47 
46 11.2 59.5 17.2 140 46 
45 59.0 17.3 138 45 
44 11.3 17.4 135 44 
43 11.4 58.5 17.6 133 43 VII 
42 11.5 58.0 17.7 130 42 
41 57-5 17.8 128 41 
40 11.6 57.0 17.9 125 40 
39 12:7 56.5 18.1 123 39 
38 56.0 18.2 120 38 VIII 
37 11.8 18.3 118 37 
36 11.9 55.5 18.4 II5 36 
35 12.0 55.0 18.6 113 35 
34 54-5 18.7 IIo 34 
33 12.2 54.0 18.8 108 33 
32 12.2 53-5 18.9 105 2 IX 
31 13.3 53.0 19.1 103 31 
30 19.2 100 30 
29 12.4 52.5 19.3 98 29 
28 12.5 52.0 19.4 95 28 
27 51.5 19.6 93 27 
26 12.6 51.0 19.7 go 26 
25 12.9 50.5 19.8 88 25 
24 12.8 50.0 19.9 §5 24 
23 20.1 83 23 
22 12.9 49.5 20.2 80 22 
21 13.0 49.0 20.3 78 21 
20 13.1 48.5 20.4 75 20 
19 48.0 20.6 73 19 
18 13.2 47-5 20.7 70 18 
17 43.3 47.0 20.8 68 17 
16 13.4 20.9 65 16 
15 46.5 21.1 63 15 X 
14 13.5 46.0 21.2 60 14 
13 13.6 45.5 21.3 58 13 
12 45.0 21.4 55 12 
II 13.7 44.5 21.6 53 II 
10 13.8 44.0 at.7 50 10 
9 13.9 43.5 21.8 48 9 
8 43.0 21.9 45 8 
7 14.0 22.1 43 7 
6 14.1 42.5 22.2 40 6 
5 14.2 42.0 43.3 38 5 
4 41.5 22.4 35 4 
3 14.3 41.0 22.6 33 3 
2 14.4 40.5 22.7 30 2 
I 22.8 28 I 
° 14.5 40.0 22.9 25 fe) 
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Individuals with scores in the ninth and tenth deciles might well 
receive special attention and instruction. If one score is markedly 
different from the others, an error in scoring or in computation might 
be suspected. 

The Newton motor ability tests seem to be of value to the physical 
education instructor chiefly because they enable her to locate both the 
markedly superior and markedly inferior pupils early in the season. 
She can therefore adapt her teaching to their needs as well as to the 
needs of the majority in the class. Special help can often be given to 
students of low motor ability without forming an “awkward squad” 
and thereby reducing the opportunity to learn from more skillful class- 
mates. Psychologically it is an advantage to put at least part of the 
physical education program on an objective basis, measuring the 
initial status and progress in terms that are not influenced by personal 
opinion. Care must be exercised, however, to avoid undue emphasis 
upon individual deficiencies when the chief task is to offer encourage- 
ment and to stimulate more frequent and effective participation in 
activities. 
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Chemical Factors of Fatigue 


By Joun T. Goor.ey, Ph.D. 
Lex Laboratories, Havana, Cuba 


HYSIOLOGICAL chemists have made remarkable advances in 
Pp the understanding of the chemical changes in the body during 

exercise, but this knowledge has not been placed before the 
average athletic coach. This article is a review of the development of 
ideas related to the causes of fatigue and the measures available to 
decrease its severity. 


ANCIENT SUPERSTITIONS 


A brief review of some of the records of ancient peoples who partici- 
pated in highly active endeavors discloses that superstition guided them 
in their selection of food.'* The cannabalistic tribes believed that eating 
the hearts of their strongest foes or wild game imparted strength and 
fortitude to their warriors. Energetic peoples avoided the flesh of the 
deer and hare because of the timid nature of these animals. Tiger steaks 
were at a premium because of the supposed courage and sagacity of 
this beast. On the other hand, the Roman soldiers were a very hearty 
lot, although their diet consisted mainly of vegetables. Caesar could 
be described as conquering the western world ‘on cereals and oils. 
Pausanias, a Spartan general, declared that the earlier “atheletae” who 
participated in the public games of Greece ate no animal food. Their 
bread was made without leaven and kneaded with soft curd cheese to 
produce a\substance called ‘“atheletae” bread. During the later period 
of Rome the sword fencers were called “hordearii” because their princi- 
pal food consisted of husked barley. Omar, the chief of the Saracens, 
a very hardy tribe of nomad Arabs, considered a diet of barley bread, 
milk, fruits, and water to be the most inducive to good health. Pliny 
thought that onions were injurious to digestion, but Asclepiades ob- 
served that they caused strength. Alexander the Great brought onions 
to Greece and fed them to his soldiers to increase their zeal; garlic was 
likewise given to the Greek soldiers and sailors to enhance their courage. 
The ancient athletes ate large quantities of figs. At Rome the fig was 
given the place of honor next to the vine in processions in honor of 
Bacchus, who was reputed to have derived his vigor from it. Cheese was 
another food held in high repute by the Greek, Hebrew, and Roman 
soldiers. Thus, it may be observed that the most available food gen- 
erally governed the choice of diet for the ancient athletes. 


* Numbers refer to Bibliography at end of article. 
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MODERN DEVELOPMENTS 


During the last century an idea arose that only a meat diet could 
give the necessary strength and energy to athletes. Instances of tire- 
lessness on the part of meat-fed individuals of the Gauchos and Mako- 
lolos tribes have been recorded by prominent explorers.? Trainers of | 
athletes in the days of John L. Sullivan advised lower quantities of 
bread and sweet foods, but higher proportions of meat. The origin of 
this idea is not clear but it may have arisen from the belief that the body 
tissues resembled the food which was consumed. Thus fat produced fat; 
lean meat produced muscle. Liquids were not permitted during athletic 
events even though a considerable amount of fluid was lost in exercise. | 

It was during the nineteenth century that chemists first attempted 
to investigate the chemical and physiological value of foods. The science 
of nutrition was given a start by the work of Liebig, the great German 
biochemist. He believed that all food substances, particularly proteins, 
had to be converted into muscle tissue before they could be utilized for 
energy,® and the muscle itself was destroyed when action was evoked. 
Some time later, in 1865, Fick and Wislicenus subjected themselves to a 
measured amount of work in climbing Mt. Faulhorn, about 6500 feet 
high. They proved by their crude methods “that muscular exercise does 
not necessarily increase the elimination of nitrogen” * and energy ob- 
tained from protein sources constituted a very low percentage of the 
total amount expended in ascending the mountain. They concluded that 
muscular power originated from the oxidation of fat and principally 
carbohydrates in the muscles. Their work later was confirmed by the 
better controlled experiments of Voit, Frankland, Playfaire, Bernard, 
Folin, Pfluger, and other investigators. Chittenden also exploded the 
idea that a high protein diet was necessary for athletes. He showed that 
55 grams of protein having the right biological value were adequate for 
daily protein requirement of the average adult athlete (provided the 
bulk of the required calories could be supplied by carbohydrate and fat). 
The athletes in Chittenden’s experiments actually increased in strength 
and appeared to be in better condition when fed a high carbohydrate 
diet.® 

It is now an established fact that there are certain definite relation- 
ships in nutritional functions between protein, fat, and carbohydrate. 
While these classes of foods cannot be categorically assigned certain 
roles, because their functions overlap, they can be classed according to 
their most characteristic functions. 

During growth periods, the amino acids derived from proteins are 
needed for structure development and repair. On the completion of 
growth, the body still needs a certain amount of essential amino acids 
for repair and catalytic processes. Excess protein is deaminized with 
the formation of urea and products that may be transformed into carbo- 
hydrate and fat. Carbohydrate is used primarily as the source of energy, 
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but an excess is stored as fat. Fat generally serves as a reserve source 
of energy to be used after the readily available carbohydrate, glycogen, 
has been oxidized. The structural protein is utilized for energy only after 
much of the carbohydrate and fat stores have been depleted. Thus, it 
may be seen that a plentiful supply of carbohydrate tends to prevent 
structure breakdown in fatiguing activities, in other words, carbohy- 
drate has a “nitrogen sparing action.” ** However, it must not be over- 
looked that all these interrelated processes are governed by many differ- 
ent enzyme systems which are believed to be formed from vitamins 
supplied by the diet. 

The highly competitive nature of our present-day games has forced 
the athlete to expend more and more energy in smaller limits of time. 
The coaching and conditioning of athletes have become specialized 
scientific professions and have been aided considerably with the knowl- 
edge contributed by nutritional and medical experts. Athletes in poor 
physical or exhausted condition are more subject to injury than well- 
trained ones. In the fatigued state, the muscle does not respond to nerve 
impulses but becomes relaxed, loses its tension, and does not protect the 
bone.*® Fatigue also places an abnormal strain on the functions of the 
body, therefore, any normal physiological process designed to relieve 
fatigue is of great interest. 

NEWSPAPER REPORTS 

During the past several years many newspaper reports have recorded 
the various steps taken to prevent the onset of fatigue. it should be 
pointed out here that any drug which produces an artificial stimulation 
should be avoided (that is, the use of strychnine, adrenaline, or other 
similar drugs). Japanese swimmers during the 1932 Olympics inhaled 
quantities of oxygen just before their events. Their exceptional success 
may or may not have been due to this measure. During the 1936 games 
the German entrants took sodium bicarbonate to alkalinize their sys- 
tem in order to neutralize the acids of increased metabolism. Honey 
and candy bars have been given to athletes before and during halves 
of contests to increase their carbohydrate supply and thus increase 
their endurance. Salt water has been universally adopted for workers 
in occupations which produce severe sweating. Athletes have also 
adopted this measure to prevent salt loss from the body and its accom- 
panying weakness. One trainer has injected dextrose (so-called blood 
sugar). Another report of interest comes from China where the 
Japanese soldiers are taking tablets of sugar when unduly weakened 
by prolonged fighting, lack of sleep, or enervating heat. In her suc- 
cessful comeback in the 1938 Wimbledon championship, Helen Wills 
Moody, the tennis player, stated that she drank small quantities of a 
sugar solution each time she passed from one side of the net to the 
other and that it helped her. Other references could be quoted, but these 
would seem sufficient to indicate the world-wide interest in this subject. 
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SCIENTIFIC EVIDENCE 


An understanding of the main factors responsible for fatigue and 
the methods known partially to overcome them can best be gained by 
a critical examination of the physiological and chemical processes 
involved in muscular activity. This problem can best be approached 
by a study of the three main factors involved: (1) nerve control of 
muscle, (2) chemical mechanism of muscular action, and (3) source 


of energy for muscular action. 


NERVE CONTROL OF MUSCLE 


Suppose the safety man on a football team sees (hears) his oppo- 
nent ball-carrier break loose, and finds himself the only player in a 
position to prevent a touchdown. A nerve impulse goes from his eye 
(ear) to the visual (auditory) area of his brain and continues to the 
region of association. At this point the player reasons and decides to 
intercept the runner. In order to run, the flexing or bending of a knee 
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is one of the first movements; therefore, a nerve impulse goes from 
the association region to the motor area of the brain, which starts 
impulses descending to the flexor muscles of the leg. After passing 
down the spinal column and through several synapses or nerve junctions 
these impulses arrive in motor nerve fibers which conduct them to the 
end plates in the muscle fibers. Acetylcholine’® is liberated and the 
muscle contracts until the chemical is rendered inactive by its esterase 
in a fraction of a second. The summation of many of these fiber con- 
tractions flexes or raises the leg. In addition there are impulses which 
arrive to relax the muscles opposing the above movement and to stimu- 
late other muscles performing accessory functions. Thus, before a series 
of movements have been completed to obtain the desired action of 
running, many hundreds of individual nerve impulses have led to a like 
number of individual fiber contractions. Impulses at a too rapid rate 
set up a nervous fatigue in which the chemical system becomes ex- 
hausted. Training and practice undoubtedly help to decrease this type 
of fatigue by sending impulses to the muscles directly concerned with 
the least resistance along the shortest route. An awkward action may 
thus be transformed into one of speed and grace. After a time of con- 
tinued practice, many voluntary actions become almost reflex responses 
in nature. It has been shown that exhausted muscle does not have a 
normal content of acetylcholine and that dextrose and alkali ions speed 
up its reformation **. Thus, an adequate supply of dextrose and sodium 
ions tend to prevent a reduced efficiency of nerve transmission. Fatigue 
cannot always be correlated with blood sugar levels and the answer 
may partially be in the improper resynthesis of acetylcholine. 


THE CHEMICAL MECHANISM OF MUSCULAR ACTION 


Many theories have been advanced to explain the individual muscle 
contraction started by the liberation of acetylcholine, but only a few 
facts are known. The individual muscle fiber shortens and becomes 
broader, possibly due to changes in osmotic pressure and surface tension 
brought about by an increased number of chemical molecules liberated 
inside the fiber. Potassium ions come out and sodium ions replace them 
with the reverse being true during recovery. A most important point, 
however, is the source of energy for the contraction. Unlike a steam 
engine, great changes in temperature are not possible in the muscle, 
although four-fifths of the energy evolved is liberated as heat and only 
one-fifth as mechanical work. 

From research experiments conducted on isolated muscles, it has 
been established that the ultimate source of energy for the contractile 
process is mainly, if not entirely, derived from the oxidation of carbo- 
hydrate. It is now believed that the following reactions are the principle 
ones involved in muscular contraction: **-** 

The liberation of acetylcholine at the end plate of the nerve trans- 
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forms the potential energy of the muscle to kinetic energy and action 
is evoked, probably through the following steps: 


Phosphoric Acid + Creatine + Energy for 
contractile phase. 


Phosphoric Acid ++ Adenylic Acid + Energy. 


Phosphocreatine “5, 


enzymes 


Adenosine Triphosphate———> 


Anaerobic Recovery: 


Glycogen enzymes . Glucose Phosphate ¢22ymé , a 
a, 
Lactic Acid 
\ L + Energy. 


Citric Acid Cycle. 
Lactic Acid + Basic (K) Proteinate ——— Basic (K) Lactate + 
Acid Proteinate -+- Energy. 
Aerobic Recovery: 
enzymes 


Phosphoric Acid +- Creatine —“——> Phosphocreatine. 
Lactic Acid + Energy from the oxidation of carbohydrate 
Liver enzymes Glycogen. 
The resynthesis of phosphocreatine is inhibited by the presence of 
lactic acid, so it must be removed by the blood or buffered by ammonia 
or basic proteinates, otherwise the muscle loses its source of kinetic 
energy. Oxygen is also needed for its resynthesis. One-fifth of the inter- 
mediate carbohydrate products are catalytically oxidized, possibly by 
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means of the citric acid cycle, to return the potential energy to its 
normal level. Thus, it may be concluded that the blood stream must 
continually supply dextrose and oxygen and remove excess carbon 
dioxide and lactic acid formed during exercise or else a chemical state 
of fatigue arises. 


SOURCE OF ENERGY FOR MUSCULAR ACTION 


a) Metabolism of Dextrose—Since the ultimate source of energy 
in the body is obtained from carbohydrates and since all carbohydrates 
are changed into dextrose (d-glucose) before conversion into energy, 
it is convenient to discuss this subject by explaining the metabolism 
of dextrose. 

Under optimal conditions, a solution of dextrose does not remain 
in the stomach longer than a very few minutes, in fact, a warm 13.5 
per cent solution will increase the blood sugar level within three minutes 
after oral administration.'*** The dextrose is selectively absorbed by 
the capillaries of the portal venous system located in the upper part 
of the small intestine. It is probably the most rapidly absorbed of all 
the carbohydrates. The portal system conveys it to the liver where 
much of it may be converted into glycogen and stored as such. As much 
as 200 grams may be found in an adult liver. Much of the absorbed 
sugar continues through the hepatic veins into the heart and then 
into the arterial blood stream. The entire muscular system is now able 
to convert this dextrose into muscle glycogen, and 350 grams may be 
stored there as such. This last quantity remains more or less constant, 
for during exercise it is replenished as fast as possible by the liver 
reserve or blood sugar. 

Dextrose is probably the only sugar that can be utilized almost 
directly by the muscle cell. Thiamin, or vitamin B, plays a prominent 
role in this oxidation of dextrose through its action in the enzyme 
system. Excess dextrose which cannot be stored or oxidized by the 
liver and muscles is excreted by the kidneys. An exhausted, isolated 
heart may be revived by dextrose solution alone, demonstrating its 
importance to the main muscle of the body.*? The amount of dextrose 
required to maintain the energy requirements of the body during exer- 
cise depends upon the duration and intensity of the exercise. One 
gram of dextrose yields approximately four calories when oxidized. 
It has been estimated that a man sawing wood uses about six cal- 
ories per minute and that a marathon runner may use up to nine 
calories per minute; therefore, for one hour of maximum exertion 360 
to 540 calories would be expended. This represents over ninety grams 
(three ounces) of dextrose. As dextrose is furnished to the muscle by 
way of blood sugar within a few minutes after oral ingestion the admin- 
istration of dextrose before strenuous activity will furnish the body with 
additional energy. Even if taken afterward, the exhausted feeling is 
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lessened.* **-?* The rate and amount of rise in blood sugar level by the 
administration of dextrose is well illustrated in Figure ITI.”° 

During exercise, the adrenalin liberated causes a similar rise in blood 
sugar level by means of its power to liberate the stored liver carbo. | 
hydrate.**** After continued violent and heated exercise, severe fatigue 
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Fic. III. Ingested dextrose and blood sugar rise. 


usually appears, with a lowered blood sugar level.** It has been reported 
that the fitness of marathon runners at the end of a race is closely 
correlated with the blood sugar level. Ingested dextrose deters this 
action, and it appears that the height of the blood sugar level deter- 
mines the quantity of the carbohydrate utilized.** Up to a certain limit, 
a higher alkalinity of the system also enhances the utilization.** 

b) Oxygen and Carbon Dioxide Exchange——Another fundamental 
component of the source of energy for muscular contraction is oxygen, 
which is important in the oxidation of dextrose. The methods of intro- 
ducing oxygen into the tissues are closely associated with the removal 
of waste products, mainly carbon dioxide. These reactions in general 
are illustrated by Figure IV. 
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Fic. IV. Carbon dioxide-oxygen exchange in lung and muscle tissue. 


The red blood cell with its hemoglobin takes oxygen from the lungs 
and liberates it in the muscle capillaries. Then with the aid of bases 
it transports the carbon dioxide to the lungs where it is exhaled. It has 
been demonstrated that after violent exercise the increased oxygen 
consumption does not cease when the exercise has ended but continues 
over a length of time proportional to the intensity and duration of the 
exercise. In the sprints, when very little breathing is possible, the 
increased production of lactic acid establishes a greater demand for 
oxygen than the body is able to fulfill. A so-called “oxygen debt” is 
established. The system needs much more oxygen and therefore the 
individual continues to breathe more rapidly after exercise has stopped 
until that need is fulfilled. 

During sprints the activity of the muscles may continue for only 
a very short time because the fibers are not able to contract in a high 
concentration of lactic acid and in a limited supply of oxygen and 
dextrose. At this point fatigue sets in rapidly. In less strenuous exer- 
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Fic. V. Oxygen debt. 


cise, the increased acidity of the blood stimulates brain centers to 
order faster breathing as in the case of the longer sprints. For a time 
the R. Q.* becomes greater than 1.0 as the acids drive out more carbon 
dioxide for the time being, but gradually a more normal value between 
0.8 and 0.9 is reached as a greater supply of oxygen removes these acids 
and the blood acidity is lowered. Soon an equilibrium has been reached 
with this rapid rate of breathing and the athlete has acquired his second 
wind.** In this state he may continue to function until his readily 
available energy supplies are depleted. Only a very small oxygen debt 
will be formed. 
In burning carbohydrate, the following reaction takes place: 
C,H,.0, + 60, (inhaled) — 6CO, (exhaled) + 6H,O + Energy. The 
6CO, 
R.Q. would be 60, 
bohydrate meal or a‘ter the ingestion of a dextrose solution which 
shows the preference i_r utilizing carbohydrate as the source of &- 
ergy.**-*? Carbohydrate requires about 6 per cent less oxygen than 
does fat to be transformed into the same amount of energy, and the 
mechanical energy produced is almost 10 per “ent more efficient.’ Thus, 
if a race requires seven times ‘he amount of cxygen normally used at 
rest when carbohydrate is the fuel, a fat supply would require eight 
times the ameunt of oxygen. The¢efore, as the individual approximates 
his capacity for performance, the more significant does this saving 
become. Orai administration of dextrose before exercise aiso inhibits 
an increase of fixed acid in the blood.** It also tends to lower the ketone 
formation.** In continued exercise, the R.Q. gradually falls, showing 
that fat and protein are used after the carbohydrate stores are depleted. 
Exhaustion becomes noticeable at this stage. Training strengthens the 
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heart for faster pumping and develops the lungs for more rapid breath- 
ing which enables a more rapid exchange of carbon dioxide for oxygen.** 


ALKALINE SALTS AND WATER BALANCE 


The body has many ways of stabilizing the proper acid-base balance 
of the blood and other tissues. The blood has a normal pH of 7.1 to 
.5 which is slightly basic, but after exercise a more acid condition is 
produced. The buffers which are most effective and which tend to react 
with the lactic acid formed during exercise are creatine, ammonia, and 
the alkaline salts. In order to increase the quantity of basic ions needed 
to neutralize the lactic acid, sodium ions are sometimes given to insure 
a sufficient supply. It has been shown that sodium bicarbonate delays 
fatigue.’* **-*° Sodium citrate releases the sodium ion similarly to 
sodium bicarbonate and in addition furnishes the citrate radicle which 
catalyzes dextrose oxidation in muscle. During exercise some of the 
fixed base is excreted in the urine and should be replaced. Excessive 
sweating dehydrates the blood and other tissues. When this action is 
combined with the loss and redistribution of sodium chloride, the 
osmotic equilibrium is changed so much in many cases that muscular 
cramps result with sudden fatigue.* °° For this reason it is common 
practice to include a gram or so of sodium chloride dissolved in the 
100-200 c.c. of water given to individuals between periods of exercise 
to prevent osmotic upset. 

SUMMARY 


The chemical causes of fatigue from exercise are generally consid- 
ered to be the resuit of any or all of the following factors: 

1. Destruction of acetylcholine caused by too frequent nerve 
impulses. 

2. Insufficient resynthesis of phosphocreatine during the recovery 
puiase to provide potential energy for the muscle. 

3. Laci of muscle fuel or blood glucose (dextrose). 

4. Lowered carbon dioxide-oxygen exchange which permits the 
accumulation of acid metabolites. 

5. Lack of enzymes due to an insufficient supply of vitamins, princi- 
pally thiamin (vitamin B,) which is utilized in the oxidation of car- 
bohydrates. 

6. Lowered concentration of basic ions, especially sodium ions, 
which are necessary to neutralize the acid products of increased meta- 
bolism. 

7. Loss of water and salt in the sweat and urine resulting in a 
change in the osmotic equilibrium. 

‘Training partially overcomes some of these causes of fatigue by 
increasing both the heart and lung capacities, assuring better carbon 
dioxide-oxygen exchange. Training also increases the alkali reserve of 
the blood resulting in greater oxygen combining power. Furthermore, 
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the actions of the athlete become more reflex :* nature. It is the duty 
of the individual to supply carbohydrate, alkaline and netral salts, and 
water at appropriate times for better utilization of the system’s powers, 
The general diet must include an adequate supply of vitamins and 
minerals to form the necessary enzymes and catalysts, as well as enough 
protein for building and repair, and by all means, enough calories in 
the form of carbohydrate and fat to insure an adequate source of 
energy. 
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SWIMMING Poor STANDARDS. Frederick 
W. Luehring. (New York: A. S. 
Barnes and Company, 1939) $5.00. 


Among the number of new books 
published each year which deal with 
various aspects of physical education, 
health educaion, and public recreation, 
there appear some few which stand out 
as distinctive and lasting contributions. 
Swimming Pool Standards appears to 
be one of those books. 

This book is more than a list of 
standards for swimming pools, it is, in 
fact, a source book of information 
about all sorts of swimming pools and 
especially swimming pools in educa- 
tional institutions. Its historical sur- 
vey of the swimming pool is an ad- 
dition to our literature on this subject. 
The influence of national committees 
on the development of facilities for 
swimming is reviewed. A short chapter 
is devoted to a discussion of laws, rules, 
and legal responsibilities which serves to 
point out the need for revision and im- 
provement in ordinances and legislation 
pertaining to swimming pools. 

Swimming Pool Standards presents 
some 378 standards classified under 
appropriate headings. These standards 
have been selected in accordance with 
a set of criteria of a general nature 
based upon the opinions of authors of 
books and articles relating to swim- 
ming pools. These criteria serve as gen- 
eral guides rather than as objective 
selective devices. 

The presentation of standards, con- 
sisting of a statement supported by 
serially numbered references, and fol- 
lowed by comment in further explan- 
ation is such that the reader will at 
once secure a general idea of desirable 
and accepted practice. Any lack of 
objectiveness in the statement of stand- 


ards is balanced by reference to the 
readily accessible bibliography of sup- 
porting literature. 

Probably one of the main contri- 
butions of Swimming Pool Standards 
will be found to be the very large bib- 
liography so organized as to enable the 
reader to find page references quickly 
relating to any standard under consid- 
eration. 

In presenting Swimming Pool Stand- 
ards, Dr. Luehring has made a thorough 
and painstaking contribution of schol- 
arly nature to the better literature in 
the field of health and physical edu- 
cation. 

Davin K. Brace 
Professor of Physical 
Education 
University of Texas 


TEsTs AND MEASUREMENTS IN HEALTH 
AND Puysicat Epucation. Charles 
Harold McCloy. (New York: F. S. 
Crofts & Company, 1939) 392 
pages, $3.00. 


Those of us who know Dr. Mc- 
Cloy and his prodigious efforts in tests 
and measurements have been waiting 
for him to publish a book in this Seld. 
That volume is now available in the 
new Crofts series and will be read by 
all alert physical educators because of 
the author’s superior technical knowl- 
edge. 

Dr. McCloy has been a pioneer in 
this comparatively new field and has 
probably developed, personally and 
through his students, more tests than 
any other person. Moreover, he is ad- 
mirably fitted for the job through his 
knowledge of statistics, in which sub- 
ject he is preeminent among physical 
educators. 
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The author has described in detail a 
large number of tests and measure- 
ments in all the phases of health and 
physical education, many of them 
previously unpublished. Yet he has 
omitted the older, less specific tests 
and included just those which can be 
of practical value. Descriptions of tests 
are supplemented by tables, drawings 
and laboratory suggestions. 

Dr. McCloy covers tests of strength, 
size and maturity, power, motor 
educability, agility and coordination, 
track and field events, motor capacity 
and ability, endurance, special abilities, 
achievement, health, cardiovascular re- 
sponse, body mechanics, and character. 
He also includes chapters on adminis- 
tering tests, scoring tables, the use of 
tests in classification, paper and pencil 
tests, rating scales, the medical exam- 
ination, grading physical education 
activities, and methods of test construc- 
tion. An _ excellent bibliography is 
included. 

The author also adds a_ten-page 
chapter on statistical methods, which is 
the finest condensation of the necessary 
material in this field that I have ever 
seen. It does not pretend, of course, to 
cover the field, but rather to give 
simply the necessary essentials to an 
understanding of tests and their con- 
struction, interpretation, and use. 

The book is a valuable contribution 
to the field and should make an excel- 
lent text for courses in tests and 
measurements. 

C. D. GIaAuQuE 
George Williams College 


HAanpicraFts aS A Hossy. Robert E. 
Dodds. (New York: Harper and 
Brothers, 1939) 138 pages. 


The increased emphasis on the use 
of leisure time has given added impetus 
to the developments of hobbies. Handi- 
crafts were once considered activities 
for children of school age. The idea of 
adults spending time in tooling leather, 
block-printing, and other types of 
handwork activities was rarely men- 
tioned. 

The demand for activities to fill in 
the out-of-work hours was felt. Hob- 


bies of many types were recognized. 
Many of the hobbies are “as old as the 
hills” but have been revived and en- 
larged upon. 

The less expensive types of handi- 
crafts form the basis of the chapters 
in this new addition to the Hobby 
Series. These crafts may be pursued 
with the “minimum of equipment,” 
and the methods are explained for the 
beginner. The “methods and procedures 
set forth here are so easy to execute 
and so fascinating that they can be 
carried out by adults without the aid of 
an instructor, or by children with a 
little supervision . . . so that this book 
may open wide the door which leads to 
art crafts as a worthy use of leisure.” 

In the seventeen chapters the con- 
tents cover separate types of handi- 
crafts from leather working and tooling 
and cloth pictures to bead craft and 
place cards. Recreation workers, camp 
counselors, and teachers will find this a 
useful reference for a number of 
hobby crafts. 

Joun Epcar CAsSwELL 
Assistant in Intramural 
Sports 
University of Michigan 


WoopcraFrt. Bernard S. Mason. (New 
York: A. S. Barnes & Co., 1939) 
580 pages, $2.75. 

At intervals, rather infrequently, 
there appears in various fields of 
knowledge a publication regarded as a 
master text, a standard with which 
other similar books are compared. Cer- 
tainly Mason’s Woodcraft has a just 
claim to this unique distinction. 

A pre-sale copy sent to this re- 
viewer was used with a camp coun- 
selor training group during July as a 
textbook and proved most satisfactory 
to all and a veritable inspiration to 
those whose projects came within its 
range. Camps stressing the pioneering 
aspects of crafts will welcome this pub- 
lication as a guide and companion. 

The phases of campcraft, woodcraft, 
and crafts based on forest materials are 
well selected. Each is treated exhaust- 
ively in simple language with many 
excellent illustrations. Directions are 
clear so that even the tyro may suc- 
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_ceed in securing gratifying results, and 


still the treatment is so inclusive that 
the oldtimer too will find much that 
hitherto he has not tried, the very 
practicability of which he has not even 
suspected. 

Some of the topics treated are: axe- 
manship, firecraft, beds and duffel, 
cabins, tepees, shelters temporary and 
permanent, bark-craft, caches, wood- 
craft, rope and cordage, woodsy fur- 
niture, council rings, rawhide, buck- 


skin, horn, feathers, tincan craft, 
totem poles, and many knickknacks and 
gadgets. 


Campers and all those who love to 
live in the woods are under permanent 
obligation to the author for preparing 
and A. S. Barnes and Company for 
publishing in such fine format this 
eminently practical text. Its wide ac- 
ceptance is deserved and assured. 

G. B. AFFLECK 
Springfield College 


A TEXTBOOK OF PHYSICAL EDUCATION. 
Jesse F. Williams, M.D., Sc.D., and 
Whitelaw R. Morrison, M.D. (2nd 
ed.; Philadelphia: W. B. Saunders 
Company, 1939) 349 pages, $2.75. 


The second edition of A Textbook of 
Physical Education, by Williams and 
Morrison, contains no radical changes 
from the first edition, because it was 
essentially sound and did not need ma- 
jor modifications ; it required only minor 
alterations to be brought up to date. 
This the authors have done adequately, 
thus producing a splendid textbook of 
physical education on the high school 
level. 

The book is characterized by ade- 
quate and interesting pictures and il- 
lustrations; by the almost complete ab- 
sence of long and difficult words; by 
sound physical education theory brought 
to the level of the high school pupil; by 
an easy and interesting style; by marked 
freedom from uninteresting quotations; 
by discussion of a variety of popular 
topics; and by a length that is not 
great enough to discourage the less ma- 
ture student. 

The charts giving record perform- 
ances in a variety of sports and the 


pictures of outstanding performers tend 
to give the book a flavor that will stim- 
ulate the mental appetite of adolescents 
to the point where more physical edu- 
cation information will be palatable and 
acceptable. 

The chapters on training and caring 
for oneself in physical education situa- 
tions are particularily worth while, for 
in many communities young people do 
not know the significant training and 
first-aid facts included therein. Since 
the everyday essentials are presented 
simply and plainly, these chapters pro- 
vide a useful guide not only for the in- 
structor, who may need to refresh his 
memory concerning maintenance and 
improvement of good bodily condition, 
but also for the student who is even 
more interested in developing and car- 
ing for his own body. 

EpWArD F. VOLTMER 
Director of Physical Edu- 
cation, Albion College, 
Albion, Michigan 


SPORTS OF THE WorLpD. Louis Trimble. 
(Los Angeles: Golden Syndicate Pub. 
Co., 1939) 266 pages, $3.50 (to 
libraries) . 


Mr. Trimble has made the attempt 
to fill “a need for a complete up-to-date 
work on sports throughout the world.” 
The result is far from satisfactory. 

The articles are sketchy and not well 
written. There is a lack of balance, 
both in selectivity of material and 
treatment. Accuracy is wanting in 
many cases. There are no bibliographic 
references. There is an index by 
country and a_ glossary—which is 
really an index—of sports. Both are 
full of errors. 

Under baseball, which is one of the 
longer articles, no mention is made of 
any player, team, league, or the like. 
Terminology is omitted entirely. The 
history of baseball receives but a line or 
two, with no dates. 

This is a sample of one of the sports 
more fully covered. Others do not fare 
as well. Football is poorly done and his 
rules do not agree with the official 
rules. Trimble says that a surfboard, on 
a good wave, will reach a speed of 











158 RESEARCH QUARTERLY 


ninety miles an hour! We would like 
proof of this statement. The depth of 
racing shells is 9 feet, according to this 
book—g inches is more likely. Speed- 
ball gets two sentences and both state- 
ments are misleading. Trimble’s rules 
for yacht racing are confusing and far 
from helpful. 

It is unfortunate that, with such a 
promising title, so little useful ma- 
terial is to be found within its covers. 
The book cannot be recommended to 
physical educators, recreation people, 
or to libraries. 

Witson M. RANcK 
Public Library 
Rochester, New York 


Puysiotocy or Muscutar ACcrTIVITY. 
Edward C. Schneider. (2nd ed.; Phil- 
adelphia: W. B. Saunders Co., 1939). 


Those who have found Physiology of 
Muscular Activity a very useful text- 
book for their major students in physi- 
cal education should be happy to have 
a second edition available. Incorporated 
in it is a good share of the research 
work of the last five years significant to 
an understanding of the effects of exer- 
cise. Dr. Schneider is a much-loved and 
respected physiologist. Physical educat- 
ors are fortunate that his interest in ex- 
ercise has resulted in a book applied so 
directly to their field. 

As Schneider states in his preface, evi- 
dence does not permit a dogmatic an- 
swer to many debatable questions. Sci- 
entist that he is, rather than attempt 
an answer in such cases, he presents both 
sides of the topic as they are supported 
by experimental investigation. It is not 
an elementary physiology text, but de- 
signed for students who have had at 
least an introductory course in anatomy 
and physiology. It also assumes some 
knowledge of physics and chemistry. 
Supplemented with readings in the peri- 
odical literature, it could be used for 
more advanced students. 

The organization of the book is essen- 
tially that of the first edition. After 
individual consideration of the muscular, 
respiratory, and cardio-vascular systems 
in relation to exercise, there follows a 


discussion of the agencies of control by 
means of which their coordination is ef- 
fected upon exertion. The last third of 
the text is devoted to such practical 
problems as training, fatigue and stale- 
ness, tests of physical fitness, medical 
aspects of heavy athletics and heavy in- 
dustrial work, physical work in rela- 
tion to external temperature and adap- 
tation, and physi.al exertion at high 
altitudes. 
ELIZABETH Brocpon 
Department of Physiology 
University of Wisconsin 


Ou, Doctor! My Feet! Dudley J. 
Morton, M.D. (New York: D. Apple- 
ton-Century Co., 1939) 111 pages, 
$1.50. 


“Foot trouble is still one of the most 
common forms of physical ailment.” 
And yet interest in any sports or physi- 
cal education cannot last long if one’s 
feet are aching. Dr. Morton is an or- 
thopedic surgeon whose interest in foot 
care dates back to before the World 
War, the War serving to i:itensify this 
interest because of what it revealed to 
him as an examiner of drafted recruits. 

His outstanding work in the foot field 
won for Dr. Morton an appointment to 
the Orthopedic Division of the Surgical 
Department of the Yale University 
School of Medicine, where, in addition 
to the University and Hospital work, 
he was put in charge of all foot dis- 
orders among the student body. 

While at Yale he designed special in- 
struments for foot examinations—in- 
struments which make possible the 
same careful diagnosis of foot ailments 
as are offered by the blood pressure 
apparatus and cardiograph for the 
study of the heart and its disorders. 
Dr. Morton contends that “the feet de- 
serve professional care just as much as 
any other parts of our bodies.” 

It is his belief that proper diagnosis 
of foot troubles cannot be made with- 
out the aid of the X-ray. All of the il- 
lustrations in his book are photographic 
reproductions of X-ray plates he has 
taken. A glance at any of these quickly 
shows how valuably revealing they are. 

He explodes the idea of “fallen meta- 
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tarsal arches,” boldly stating that there 
is—“no such animal as a metatarsal 
arch,” despite the fact that “the belief 
in its existence is one the most persist- 
ent of the mistaken ideas” about feet. 
Yes, even though “this non-existent arch 
is still referred to in standard text- 
books.” 

Each chapter is written in a conver- 
sational style. Patients come to the 
noted surgeon’s office and tell him their 
foot woes. He diagnoses, explains, dis- 
cusses, advises, and prescribes. This, it 
seems, is a unique procedure since foot 
trouble—“the stepchild of modern med- 
icine’—is so often referred by physi- 
cians and surgeons to men outside the 
profession. A built-in arch, a leather 
lift here or there, a ready-made support, 
is the usual recommendation, the actual 
work being done, as a rule, by some 
shoe repair man. 

Dr. Morton does not approve of 
turning over the responsibility to non- 
professional people; nor does he believe 
that shoemen should continue in “un- 
disputed possession of the foot-disorder 
field.” 

His little book (it can be read through 
in an hour), serves two purposes. It 
gives very excellent advice on home care 
of the feet and at the same time serves 
as a challenge to intelligent readers. 
When the suffering public demands that 
physicians and surgeons cease “passing 
the buck” and take time instead to 
study and solve foot troubles, there will 
be more participants in sports and 
fewer sitting on the sidelines. 

BEULAH FRANCE, R.N. 
New York City 


Emotions AND Bopity CHANGEs. H. 
Flanders Dunbar. (2nd ed.; New 
York: Columbia Univ. Press, 1938). 


As indicated in the subtitle, Emotions 
and Bodily Changes is a survey of liter- 
ature on psychosomatic interrelation- 
ships, 1910-1933. This second edition 
makes no attempt to bring the material 
up to date further than by adding an 
introductory chapter of a general na- 
ture. Dunbar feels that revision of the 
book as a whole has been rendered less 


necessary because the first volumes of a 
new journal, “Psychosomatic Medicine,” 
will contain reviews of the literature of 
the past five years. Then too, he says 
that incorporation of recent material, al- 
though more satisfying, would ‘not have 
changed the general point of view of 
the book. And it is the point ‘of view 
that is particularly important here 
rather than the actual contents. The 
volume is definitely a plea not only for 
the recognition of the interrelationship 
existing between psychic and somatic 
processes in health and disease, but for 
further research to demonstrate the 
mechanisms involved. Throughout the 
book the treatment of individual papers 
is of necessity brief, almost 2500 of them 
being listed in the bibliography. In most 
cases, the final conclusions of a worker 
are given in direct quotation. The seri- 
ous student is thus directed to the 
original report for his own evaluation of 
the investigations. 

The book is divided into three parts. 
The first is concerned with the general 
problem of psychosomatic interrelation- 
ships and a discussion of methods of 
approach. Admirable emphasis is placed 
upon the importance in research of mak- 
ing serial observations over a period 
of time, rather than depending entirely 
upon isolated measurements which may 
fail entirely to yield a true picture of a 
ziven function. The major portion of 
the book covers both experimental and 
clinical material, arranged according to 
organ systems, illustrative of disturb- 
ances of equilibrium either within the 
organism itself or between the organism 
and its environment. Much of the ma- 
terial presented is provocative and seems 
to indicate that biological processes can 
be influenced through the psyche in 
ways increasingly subject to control. 
Measures of control such as environ- 
mental therapy, suggestion, hypnosis, and 
psychoanalysis are discussed briefly in 
the final section of the monograph, and 
attention is focused upon a number of 
therapeutic errors equally applicable in 
both the psychic and somatic spheres. 

ELizABETH BROGDON 
Department of Physiology, 
University of Wisconsin 
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